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BENICIA, 1833-
"The deer, antelope, and elk were numerous beyond all paral-

lel. In herds of many hundreds they might be met, so tame that

they would hardly move to open the way for the traveller to pass.

They were seen lying or grazing in immense herds on the sunny side

of every hill, and their young, like lambs, were frolicking in all

directions.

"The wild geese and every species of waterfowl darkened the

surface of every bay and firth, and upon the land in flocks of

n~llions they wandered in quest of insects and cropping the wild

oats which grew there in the richest abundance. When disturbed

they arose to fly, and the sound of their wings was like that of

distant thunder. The rivers were literally crowded with salmon...

It was a land of plenty, and such a climate as no other land can

boast of."

Chronicles of George C. Yount
Recorded by Reverend Orange Clark.
California Historical Society Quarterly 2(1): 52

(April 1923)
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I IN MEMORIAM

Richard Warner died shortly after completing this report. His academic

I            interest in and advocacy of riparian systems in California have left their

imprint on the entire California Riparian Study Program. Indeed, he was an

I bellwether in the field of hisearly riparian system ecology; wherever

energies took him, he shared his convictions about the importance of these

I rich and diverse systems. One of his greatest gifts was his ability to bring

people together and infuse them with his vision. This is perhaps the legacy

I which he would be the most proud to have left. It is my hope that publica-

tion of this report, the dissemination of the information contained in it,

and implementation of the recommended courses of action will be one more step

I            in the continuation of that legacy.

I Kathleen Hendrix

I
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FOREWORD

Riparian systems are one of our most important, and most neglected,

renewable natural resources. While small in total area when compared to

California’s size, they are of special value as wildlife habitats. Many of

our native wildlife species are totally dependent upon them for survival.

They also protect and improve instream conditions and provide numerous

recreational, aesthetic, and functional values such as bank protection,

erosion control, and products such as fuel and cabinet woods.

Awareness of the multiple resource values of California’s riparian

systems, and of the many growing threats to them, has been slow to develop.

The descriptions of historical extent and character of the Sacramento

Valley’s riparian systems by Kenneth Thompson (1961) were among the first

writings to demonstrate their importance.       One of the earlier

acknowledgments of their ecological values and severely limited extent

appeared in Volume III of the 1965 California Fish and Wildlife Plan

(California Department of Fish and Game 1965). Then in the early 1970s,

studies by the Nongame Wildlife Investigations Section of the Department of

Fish and Game (e.g., Gaines 1974) began to bring into focus the impact of

riparian system loss to the state’s wildlife populations. At about the

same time, disturbing figures of riparian vegetation loss along the upper

Sacramento River were reported (e.g. McGill 1975). Conferences in 1976,

1977 (Sands 1977), and 1981 (Warner and Hendrix 1984) further demonstrated

the magnitude of the problem.

This report constitutes a significant advance toward the definition and

resolution of many of our state’s urgent riparian conservation problems.

Because of these systems" great importance to our fish and wildlife

resources, the Department of Fish and Game has taken and will maintain a

leadership role to see that this resource is protected, and,

where possible, ~estored.    Our riparian systems are indeed a renewable

resource awaiting renewal; this report charts a course toward that end.
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PREFACE

This report represents a milestone in a continuing effort begun in 1976

when concerned conservationists, scientists, and resource managers convened

in Chico to evaluate Central Valley riparian problems. In 1978 a coalition

of conservation organizations, led by the Riverlands Council chaired by Anne

Sands, sponsored state legislation to protect riparian resources. The result-

ing legislation, AB 3147 (Fazio), appropriated $150,000 to the Department of

Fish and Game (DFG) for a study of riparian resources of California’s Central

Valley and desert.

At the outset of the study, the Director of the DFG assembled an Inter-

agency Riparian Task Force to assist in the development of the overall Ripar-

ian Study Program and to establish a working set of "riparian" definitions.

A primary concern of the DFG was to avoid overlap duplication of completedor

or ongoing riparian efforts of other agencies. The Riparian Task Force

included representation from state and federal agencies.

Federal Agencies                            State Agencies

Forest Service                          State Water Resources Control Board

Bureau of Land Management            Department of Water Resources

Soil Conservation Service            Department of Forestry

U.S. Army Corps of Engineers         Reclamation Board

Fish and Wildlife Service

Other

Riverlands Council

The field investigations and other special efforts supported by the

Riparian Study Program provided much of the information contained herein

which documents the status of California riparian systems and provides a

basis for the proposed riparian conservation program. The following list of

Riparian Study Program efforts and the people that were involved in them

provides some indication of the scope of this effort.

Riparian Study Program Elements

I. Development of background information on California’s riparian

resources and a proposed riparian study design--Dr. Richard E. Warner, Field

Studies Center, Davis.

2. Mapping of riparian vegetation in the Sacramento Valley--Charles

Nelson, Jim Nelson, Geography Department, California State University, Chico.

x
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3. Mapping of riparian vegetation in the San Joaquin Valley--Ted Weiden,

Truszkowski, Don Williams, and Bruce Bingham, Geography Department,Tom

California State University, Fresno.

4. Determination of areal and linear extent of Central Valley riparian

vegetation from the maps--Edwin F. Katibah and Lauren Bowden, Space Sciences

Laboratory, University of California, Berkeley.

5. Development of sampling design for Central Valley remote-sensing

survey, carrying out the remote-sensing survey, and investigating the histori-

cal distribution and extent of Central Valley riparian systems--Edwin F.

Katibah, Kevin J. Dummer, and Nicole E. Nedeff, Space Sciences Laboratory,

University of California, Berkeley.

6. Designing and conducting the Central Valley ground inventory--Dr.

Richard E. Warner and Kevin J. Dummer.

7. Field survey and other investigations of structure, status, and

problems of desert riparian systems--Dr. Richard E. Warner, and Dr. Kristin

Berry, Bureau of Land Management, Riverside.

8. Reporting on state, federal, and local programs affecting riparian

systems--Bruce E. Jones, Environmental Projects, Sacramento, and Anne Sands,

Riparian Systems, Mill Valley.

9. Analysis of riparian conservation needs and program options--Dr.

Richard E. Warner.

i0. Development of riparian conservation program--Department of Fish and

Game.

ii. Assembling and synthesizing information from above and other efforts

into the present report on the status of riparian resources of the Central

Valley and desert--Dr. Richard E. Warner and Kathleen M. Hendrix, Field

Studies Center, Davis.

In addition to the information provided by the Riparian Study Program

efforts, this report has drawn heavily upon relevant published and unpublish-

ed materials in defining the status of California’s riparian resources.

Papers presented at the California Riparian Systems Conference, held at the

University of California, Davis, in September 1981 (Warner and Hendrix 1984),

were an important source of such information and are appropriately cited.
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This report was purposely designed to present only limited amounts of

detailed technical information.    Such information is included only where

necessary to illustrate and help describe major points. An extensive Litera-

ture Cited section is provided for those wishing more in-depth information on

specific subjects.

Interviews and numerous other contacts with knowledgable individuals

were conducted by the authors and provided important first-hand information

concerning status and trends of the riparian resources in specific areas of

the state.    These contributions are recognized in the Acknowledgments

section.

Funding for the study was provided primarily by the special legislative

appropriation of $150,000. However, several other monetary or in-kind contri-

butions to the study were made:

i) the U.S. Fish and Wildlife Service contributed $15,000, which funded

a major portion of the ground inventory of riparian systems condition in the

Central Valley;

2) the State Water Resources Control Board assigned Mr. Gil Fraga to the

study program for several months to provide expertise in aerial photo inter-

pretation;

3) the DFG provided biometrics and data processing staff and computer

time to analyze remote-sensing and ground inventory data. The DFG also

funded the coordination of the riparian study and the preparation and

printing of this report from its Fish and Wildlife Preservation Fund.

This report then is both a compendium and a synthesis of information

provided formally as part of the Riparian Study Program and informally by

concerned individuals with knowledge of riparian systems. Publication of

this document is a definitive step forward in a continuing effort to protect,

maintain, and restore California’s riparian resources.

John W. Speth

Riparian Study Coordinator

California Department of Fish and Game

I

I xii
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SOME RIPARIAN DEFINITIONS

The following riparian definitions are presented to facilitate under-

standing of riparian systems and communication about them. These terms as

defined here are used throughout the report.

It is useful to note that the "riparian" concept has had a specific

ecological context for well over two thousand years. The contemporary uses

of the riparian concept and its derivative terms (riparian, riparial,

riparious) all come from the Latin Riparius, which itself derives from the

Latin Ripa (PI. ~) meaning bank or shore, as of a stream or river (A

New English Dictionary 1910; American Heritage Dictionary of the English

Language 1969). The original meaning has been largely retained through subse-

quent history, i.e., pertaining to the terrestrial/emergent (as opposed to

aquatic/ submergent) zone immediately adjacent to freshwater (Dictionary of

Geological Terms 1962; Hanson 1957; Jaeger 1955; Kenneth 1963; Webster’s

Third New International Dictionary 1963).

While the original Latin use apparently related to fresh water, the term

has occasionally been applied to coastal and estuarine shore zones. We

prefer the more conservative usage which includes the terrestrial, moist

soil, freshwater zone along many estuary shorelines, but excludes coastal

shorelines.

Because of its ecologic and geographic implications, the original Latin

riparian concept and its derivatives proved useful to the evolving natural

sciences. The term "riparian vegetation," for example, has both conceptual

is definable and and hence isand ecological validity, readily identifiable,

useful to us.

To date, no single purely descriptive definition of riparian systems--

that is, one that attempts to unify them by listing all the different types

of riparian phenomena--has proven satisfactory. The diversity of riparian

system types is probably too great to be comfortably encompassed by any

single descriptive statement; this is further argument favoring definitions

of the type provided below.

The term "riparian" is an adjective and modifies a multitude of

other The to these definitions, is careful-well-accepted terms. key then,

ly crafted definition for this centrally important word. The terms below are

not listed alphabetically, but in a sequence that builds logically.

xiii
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RIPARIAN:    pertaining to the banks and other adjacent, terrestrial (as

opposed to aquatic) environs of freshwater bodies, watercourses, and

surface-emergent aquifers (e.g. springs, seeps, oases), whose imported

waters provide soil moisture significantly in excess of that otherwise

available through local precipitation--soil moisture to potentially

support a mesic vegetation distinguishable from that of the adjacent

more xeric upland.

AQUATIC: growing or living in or frequenting water; taking place in or on

water.

ZONE: an area surrounded by boundary lines; a region or area set off as

distinct from surrounding or adjoining parts.

WETLAND: a zone periodically or continuously submerged or having high soil

moisture, which has aquatic and/or riparian components and is maintained

by imported water supplies significantly in excess of those otherwise

available through local precipitation.

AQUATIC WETLAND: a zone permanently (generally to a depth of six feet or

less) or frequently inundated by imported water, with saturated soil and

hydric vegetation, and bounded on its terrestrial border by a riparian

wetland.

RIPARIAN WETLAND:    a zone periodically to never inundated by imported

water, with moist soil and mesic vegetation, and bounded on its terres-

trial border by a more xeric upland.

UPLAND: the ground above a floodplain; that zone sufficiently above and/or

away from the imported waters of freshwater bodies, watercourses, and

surface-emergent aquifers as to be entirely or largely dependent upon

local precipitation for its water supplies.

POPULATION: a group of individuals of the same species inhabiting a speci-

fic zone or system.

HABITAT:    the ecological and/or physical place determined and bounded by

the needs and the presence of a specific plant or animal population,

which contains a particular combination of environmental conditions

sufficient for that population’s survival.    Similar or equivalent to

VEGETATION: the total plant cover or plant life of a zone or area.

xiv
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FAUNATION: the total animal life of a zone or area; the animal equivalent

of vegetation.

ASSOCIATION:    a collection of units or parts into a mass or whole; for

example, a group of animals, plants, or both. A statement of physical

proximity or grouping, without necessarily requiring or implying inter-

actions between units of the group, in contrast to "community," which

does. Similar or equivalent to "aggregation."

COMMUNITY: an association of living organisms having mutual relationships

among themselves and to their environment and thus functioning, at least

to some degree, as an ecological unit.

SYSTEM: a group of related natural objects and/or forces within a defined

zone; a regularly interacting or interdependent group of items forming a

unified whole; a more general and less rigorous term than "ecosystem."

ENVIRONMENT: the complex of climatic, edaphic, and biotic factors that act

upon an organism or an ecological community and ultimately determine its

form and survival.

ECOSYSTEM: the interacting complex of a community and its environment func-

tioning as an ecological unit in nature. Differs from "system" in being

a more rigorous definition that encompasses and requires assumptions of

energetics, ecological interactions, species adaptations, and so forth.

It is recognized that these terms differ slightly from those recently

offered by Johnson, Carothers, and Simpson (1984) and by Minckley and Brown

(1982) and are more in keeping with those of Thomas, Maser, and Rodiek

(1979). However, a careful comparison will reveal that the hydrologic and

ecologic concepts embodied are essentially identical. The construct proposed

here is believed to be more versatile and more readily applied to the

enormous diversity of local circumstances and conditions associated with

riparian systems, and especially those of the arid and semi-arid West.

!
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i. EXECUTIVE SU~ARY

The Riparian Study Program of the Department of Fish and Game (DFG) was

initiated and funded by the Legislature (AB 3147 Fazio) in 1978. The extra-

ordinary value of riparian systems is well known; thus the goal of the DFG

program was and is to protect, improve, and restore the riparian resources of

the state. Objectives set to reach that goal were to determine the historic

extent of riparian vegetation in the Central Valley and California Desert,

the causes of its destruction, and its current status, identifying problems

and threats, and to recommend ways to protect, improve, and resotre riparian

resources. This report meets those objectives.

HISTORIC EXTENT

Only incomplete estimates of land area formerly covered with riparian

vegetation are available, but based upon watercourse lengths on 1:24,000

scale topographic maps, there are between 600,000 and 1 million linear miles

of riparian zone which could potentially support such growth. Between 1.6

and 2.0 million acres of riparian forest and woodland occupied the Central

Valley under pre-settlement conditions.

CAUSES OF DESTRUCTION

Clearing for agriculture, fuelwood, and timber began soon after

California’s settlement and still continues. When water demand for farms

exceeded supply, storage and diversion projects began to eliminate streamflow

which, in turn, led to the lowering of groundwater and loss of riparian

growth. Areas which still have ample groundwater may be losing plant diver-

sity as grazing prevents regrowth of tree and shrub species.

PRESENT STATUS AND TRENDS

Based on recent riparian mapping, only about 102,000 acres of riparian

vegetation remain in the Central Valley. Of those, 49,000 are known to be in

a disturbed or degraded condition, while the condition of the remaining

53,000 is incompletely known. The majority appears to be subject to heavy

human-use impacts.
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Extensive studies using remote sensing and ground surveys of woody and

herbaceous plants established that 85% of the area in the Central Valley

covered by riparian vegetation during pre-settlement times has been lost. A

93% loss characterizes the San Joaquin Valley, while 73% has been lost in the

Sacramento Valley. Equally important, the value of the remaining vegetation

is reduced by its relatively disturbed condition and lack of regeneration--a

consequence of man’s activities.

Of the 8-9% of pre-settlement woody vegetation remaining, 25% is so

severely degraded that native riparian species are scarcely evident, 54% is

in poor to fair condition, while only 19% can be classed as excellent. Of

all the sites studied, only 8% are recovering from past abuse, 25% are

stable, 38% are still being degraded, and 29% are so damaged that no estimate

of possible recovery can be made. The overall trend is one of continued

deterioration.

PROBLEMS AND THREATS

An especially strong contemporary impact is attributed to the influence

of livestock grazing on palatable woody species. Virtually no regeneration

of riparian tree species occurs in areas where livestock are grazed, and

massive changes in vegetation structure can be anticipated as older native

canopy species die and are not replaced. This impact is addressed by the

first element of the proposed program.

Other trends affecting riparian vegetation are stream channel manipula-

tion, reduction in instream flow, increasingly scarce sources of seeds for

new growth, declining groundwater levels, nd encroachment of other uses such

as agriculture, bridges, roads, parks, marinas, dumps, mining, houses, and

industry into floodplains.

THE CALIFORNIA DESERT

Desert riparian systems are distinct from those supported by steady

streamflow, high water tables, and frequent recharge of watersheds and

aquifers. Nevertheless, there are plant communities in the desert which are

dependent upon transported water at or near the surface and which are identi-

fiably riparian in character.    Oases, seeps, springs, streams, washes,
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playas, and interrupted aquifers occurring in the desert present unique geo-

hydrologic situations which are sufficiently rare to make the plant growth

they support very special.

Many desert riparian systems are being altered before receiving any

study. Regional and local land-use and water-rights decisions are being made

without any coordinated effort to anticipate the harm which may occur. The

Desert Plan, prepared by the USDA Bureau of Land Management (BLM), was

to riparian resource status protection needs,intended address and but the

approach was neither comprehensive nor systematic. BLM has catalogued over

845 naturally occurring surface water sources in the California Desert Conser-

vation Area, but near-surface sites supporting riparian vegetation are not

necessarily included. A report in the same degree of detail as the study of

the Central Valley p~esented here is still badly needed.

Problems of human impact on riparian systems in the desert are similar

to those elsewhere.    Mining, human occupation, livestock grazing, feral

animals (particularly burros), exotic plant species (such as tamarisk),

recreational fires, vehicular and wateruse~ escaped travel, developments

affect desert riparian systems severely.

Protection of desert riparian systems is a pressing need, but there has

been little recent progress in quantifying the threat or in finding ways to

protect, improve, or restore these fragile resources.

PRO~CT, IMPROVE, A~D R~STORE

A variety of regulations and regulatory porcesses are already in place

and could be used or adapted to accomplish the goal to protect, improve, and

restore riparian    There is legislation in existence regardingsystems.

environmental protection, land-use restrictions, water use and development,

water qualtiy, river and stream management, wetland protection, floodplain

development, coastal management, vegetation (chaparral) management, and

timber harvest. Underlying these in common law is the Public Trust concept.

Despite this broad base for environmental regulation, there is little

specific authority to protect riparian systems, and no agency which has over-

all responsibility and power to do so. In addition, there are no comprehen-

sive statewide standards for resource conflict resolution, non-structural
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floodplain management, or riparian system protection. The state attempts to

protect its water-related resources piecemeal--a region at a time at best.

A PROGRAM

The elements of a program to effectively protect riparian systems are as

follows:

I. Seek legislation to encourage riparian conservation by graziers and

other private landowners through a program of tax incentives and

land-use management similar to the Williamson Act.

2. Offer local government the technical assistance of state agencies in

developing riparian restoration and protection plans.

3.levels. Put riparian conservation concepts into academic curricula at all

4. Require and support riparian conservation advisory groups in rele-

vant state agencies.

5. Acquire and retain or restore significant remnant riparian areas.

6. Complete an inventory of desert riparian resources and maintain the

inventory developed for this report.

7. Encourage private landowners to protect and restore their riparian

lands through leases, easements, tax incentives, or other economic

benefits.

8. Properly regulate sustained yield forestry for riparian species to

develop economic incentives to plant and grow them.
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2. INTRODUCTION TOT HE REPORT

SCOPE

This report is the final product of Phase II of the Riparian Study

Program , a multi-year study of California’s riparian resources directed by

the Department of Fish and Game (DFG). Funds for the study were provided in

1978 by the California Legislature (AB 3147, Fazio). The report also in-

cludes summaries of the findings of other riparian studies innumerous

California and elsewhere in the West. Taken together, these findings provide

the information and guidance base for effective riparian resource management

in California.

The report:

I. Examines in a general way the structure and dynamics of riparian

systems

2. Su,mmrizes their attributes, values, and vulnerabilities

3. Quantifies their historical and present extents in the Central Valley

4. Presents the major findings of field studies on riparian system

distribution, structure, and condition in the Central Valley

5. Examines the nature and problems of desert riparian systems

6. Reviews riparian resource conservation mechanisms available through

federal, state, and local laws, regulations, and programs

7. Proposes a series of actions to reverse the chronic, long-term trends

of riparian resource decimation and to restore some of these systems

to their former status as productive major ecological elements in the

California landscape.

Program Goal and Objectives

The driving force for the successful legislation and the resulting study

was the public recognition of the immense importance of riparian systems and

the magnitude of their loss, particularly along the Sacramento River.

Riparian conferences in 1976 and 1977 (Sands 1977) brought these values and

the extent of loss into some perspective. During the same period awareness
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of the imminence of threat to the resource stimulated interest in riparian

protection at all levels of government.    The California strategy for

addressing the issue was to begin to define the nature and extent of the

problems and to identify potential solutions, ranging from legislation and

policy development to site-specific restoration and management.

The stated goal of the DFG for the Riparian Study Program was: "to

protect, improve, and restore the riparian resources of the state." Specific

objectives included:

"I. To determine the historical extent of the riparian resource in the

Central Valley and California Desert and the causes of its destruction

"2. To determine the present status of the riparian resource

"3. To identify problems and threats to resource maintenance

"4. To recommend measures for riparian resource protection, improvement,

and restoration"

"The above goal and objectives are essentially the same as those which

guided the Department’s successful coastal wetland program" (DFG, personal

communication).

Program Elements

In 1979 three elements of the program were begun. The first, a ripar-

ian vegetation mapping project for the floor of the Central Valley, was under-

taken jointly by the Department of Geography, California State University,

Chics, and the Department of Geography, California State University, Fresno

(1979). The second element, a background study and field research program

planning effort, was undertaken by the Field Studies Center, Davis (Warner

1979). The third element was a sampling design study prepared by the Remote

Sensing Research Program, Department of Forestry and Resource Management,

University of California, Berkeley (Bonner, Bowden, and Colwell 1979). These

were followed in 1980 by a two-part field survey and condition assessment of

Central Valley riparian systems, where two research teams--Remote Sensing

Research Program, University of California, Berkeley; and Field Studies

Center, Davis--undertook, respectively, remote-sensing and ground-based

investigations of the extent and condition of selected Central Valley ripar-

ian systems.
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The authorizing legislation limited the study area to the Central

Valley, and the South Lahontan and Colorado hydrologic basins of the Cali-

fornia desert. It further limited the Central Valley area to the region

"...no higher than the upper limit of the blue oak, digger pine forest..."

(about the 2,500- to 3,000-foot elevation). It directed the DFG to undertake

the study a supplement the Department’s update of the 1965"...as of Fish and

Wildlife Plan..."

To help guide the study, the DFG set up an Interagency Riparian Task

Force. This task force was to: a) report on riparian-oriented projects

planned and underway within the major federal and state resource management

agencies; b) provide guidance to the DFG study; and c) help coordinate the

various studies to make best use of limited human and fiscal resources.

Study elements, including the above-mentioned mapping project and the

ground-based and remote-sensing inventories, established the status of ripar-

vegetation the Central Valley. The U.S. Bureau of Land ManagementJan in

(BLM) agreed to provide riparian resource data for the desert, based on work

done for the California Desert Plan. Funding constraints on the BLM later

limited its full participation, and information on desert riparian resources

was augmented from other sources. A study was undertaken by Environmental

Projects, Sacramento, of laws, policies, and regulations affecting riparian

systems. An appraisal of the distribution and amount of pre-settlement ripar-

ian vegetation in the Central Valley was made to provide some perspective of

the magnitude and patterns of loss since the 1850s.

The Denver Wildlife Research Center of the U.S. Fish and Wildlife Ser-

vice (FWS) provided funding assistance for the ground-based field studies.

The State Water Resources Control Board (SWRCB) provided a staff member to

the DFG to evaluate aerial photographs used to identify candidate study

sites. Interested private organizations, ~such as the Sacramento Valley Land-

owners Association, the Desert Protective Council, and the California Native

Plant Society, provided information from their special perspectives and

concerns.

I
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Other R~pariau S~udies

Over the last decade a variety of riparian-related studies have been

made throughout the West. Many in Idaho, Colorado, Nevada, and Arizona have

addressed the impacts of livestock grazing, while others have dealt with

effects of commercial logging operations, impacts of recreational activities,

and effects of dams and water diversions. These studies have proven especial-

ly valuable here in California where only limited studie~ have been under-

taken on any of these subject areas.

The 1981 California Riparian Systems Conference at the University of

California, Davis (Warner and Hendrix 1984) brought together nearly 750

planners, resource managers, conservationists, and a broad spectrum of other

riparian interests. This conference also stimulated the preparation of over

130 technical papers on many aspects of riparian system hydrology, ecology,

management, planning, law, economics, and conservation. Virtually all of the

riparian conservation activities reported on in those papers--restoration pro-

grams, research projects, floodplain management activities, etc.--were begun

independently throughout California in response to acute need. These papers

provide a cross section of both the problems besetting California riparian

systems and the efforts to deal with them.

These other riparian studies have been utilized in the present report

to: a) demonstrate and affirm generally useful riparian concepts; b) extend

our knowledge base beyond the limits of the Riparian Study Program; and c)

illustrate actions that can be undertaken in future riparian programs.

This extended information base, which has drawn upon the resources of

many federal, state, and local agencies, academic institutions, private

organizations, and individual specialists, provides the basis for addressing

the problems of California riparian systems. Study findings and conclusions

are reflected in the report’s proposed riparian conservation program.
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3. CALIFORNIA’S RIPARIAN RESOURCES: AN OVEEVIEW

THE NATURE OF RIPARIAN SYSTEMS

Riparian zones and their associated plant and animal life, here collec-

tively called "riparian systems", have their origins in a complex mix of geo-

logic, climatic, hydrologic, and biogeographic .interactions. They are close-

ly related to, and physical neighbors of, aquatic wetland systems--lakes,

marshes, rivers, creeks, springs, so most generallyand forth. Described and

simply, they are terrestrial sites where water, transported in from another

place, accumulates sufficiently in the soil and other terrestrial substrates

to potentially permit the growth of mesic (requiring medium to high soil

moisture) terrestrial plants and associated animals (see also riparian defini-

tions, page vi).

In the arid and semi-arid West, riparian systems are bounded on the

upland side by drier soils and xeric (adapted to low soil moisture) vegeta-

tion. Figure 3.1 illustrates a rather typical riparian zone. In this case

the water reaching the soil of the riparian from the water atzone comes body

the left, which may be a lake, pond, stream, or marsh. The riparian zone

itself is bounded on the inner side by the aquatic zone with its saturated

soils and hydric plants, and on the outer side by the drier soils and xeric

plants of the upland zone.

Usually riparian zones experience periodic flooding. Hence part of the

imported water reaching them comes from lateral movement into and through

the soil, and part from the natural "irrigation" from overbank flooding,

which also carries silt and nutrients with it. The combined effects of these

two hydrologic functions cause most floodplain riparian zones to extend out-

ward from the watercourse to about the 100-year flood line (Brinson et

al. 1981). A recent estimate based on watercourse lengths delineated on

1:24,000 U.S. Geological Survey topographic maps (Warner, unpublished data)

indicates that there are between 600,000 and 1 million linear miles of ripar-

ian zone in California. No estimate of riparian zone land areas has yet been

developed.

Virtually all aquatic wetlands have riparian wetlands associated with

them. The landward or terrestrial edges of all lakes, ponds, marshes,
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Deciduous            14                             I
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Aquatic ~ .. Riparian Upland
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Figure 3.1.--A generalized stream- or pondside riparian zone with adjacent I
aquatic and upland zones. Deciduous mesic riparian vegetation (e.g., -..
willows, cottonwoods, alders ) grows immediately adjacent to hydric ¯
plants in the aquatic zone, and to conifers in the more xeric upland
zone. It is this terrestrial, moist-soil riparian zone, whose water is
imported from a watercourse or aquifer rather than being provided only
by local precipitation, that creates the conditions necessary for ¯
development of a riparian system (from Thomas, Maser, and Rodiek 1979a).

I
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streams, rivers, and other open-water bodies are riparian zones, as are the

lower parts of islands within them. Most of the organisms associated with

aquatic wetlands are, in one manner or another, dependent upon the adjacent

riparian wetlands (Baltz and Moyle 1984; Erman 1981, 1984; Cummins 1973; Ross

1963).

Traditionally, wetland boundaries for management or conservation pur-

poses have usually been drawn at the water’s edge or at the outer edge of

emergent aquatic vegetation. "Wetland" has meant aquatic wetland. "Wetland

conservation" has meant aquatic wetland conservation. Even today this bias

persists rather strongly in the more traditional wetland groups, with refer-

ences being made to "the wetland edge" (Porter 1980) or to "palustrine wet-

lands" (Cowardin et al. 1979), when what is really being addressed is the

riparian zone. Johnson, Carothers, and Simpson (1984) also point this out in

their recent proposal for a riparian classification system. Figure 3.2

illustrates some of the major kinds of aquatic circumstances where riparian

systems are typically well developed and ecologically important.

In addition to those associated with permanent open water, riparian

systems such as meadows may also be created by high groundwater levels;

others such as seeps and desert oases are created by surface-emergent aqui-

fers. Still others are formed by intermittent streams and desert washes,

where the intermittently supplied imported water is stored in the porous

streambed substrate or flows below the surface of the streambed.

FORMATION OF RIPARIAN SYSTEMS

Having seen in a general way what riparian systems are, let us examine

how they are formed. Riparian systems are the result of complex interactions

of landform geology, climate, hydrology, and biogeography.

Landform Geology

Riparian zones and their resulting riparian systems are determined by,

and in turn themselves help shape, the landforms or physiography of the

earth’s surface. Watercourses develop between adjacent hills or mountains

and along fault lines and other natural channels. Lakes and ponds occur in

3.3
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Lakes Ponds Seeps, bogs, meadows

Standing water systems

Rivers Streams Springs

Running water systems

Figure 3.2.--Diverse hydrologic circumstances permit the development of ripar-
ian systems. Some of the more common are illustrated here.    (Modified
from Thomas, Maser, and Rodiek 1979a.)

natural depressions caused by faults, glaciation, watercourses blocked by

landslides, and other geologic events.

Where geologic forces have thrust the land up into mountain masses, the

water flow is swift, with streams incised into the underlying rocks. In

these areas the riparian zone may be limited to a very narrow streamside

strip since very little soil can be deposited for roots to lodge in. Where

geological processes have produced valleys and more gentle slopes, eroded
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Figure 3.3.--A well-developed mountain meadow in Mount Lassen National Park.
Note the sharp ecotone of this riparian wetland as it shifts from high
soil moisture riparian zone to upland dominated by lodgepole pine.
(Photograph ~ R.E. Warner.)

soil is deposited, and the riparian zone substrates for meadows, streamside

riparian woodlands, riverine bottomland forests, and other characteristic

landforms are created. Figure 3.3 illustrates a mountain meadow riparian

wetland in Mount Lassen National Park; figure 3.4 a typical floodplain or

bottomland riparian forest along the lower Stanislaus River.    In these

circumstances the deposition of the water-borne silt, sand, and gravel next

to the watercourses creates a slightly raised terrace which is an ideal sub-

strate for riparian vegetation.

The major landform patterns determining the structure of riparian zones

in California are shown in figure 3.5. Each of these major landform pro-

vinces directly influences the formation of riparian zones in unique ways.

The Sierra Nevada, for example, is largely an uplifted mass of granitic rock

3,5
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Figure 3.4.--A mature riparian forest along the Stanislaus River. The soils           I

here are among the best in the state, excellent for cultivated crops as

well as riparian trees. It is this superb soil quality that permitted
development of the riverine bottomland riparian forests of the Central            I

Valley, and which ironically led to their destruction and replacement by
cultivated agriculture. (Photograph © R.E. Warner.)

of great erosion resistance, while the Coast and Klamath ranges are composed           I

of more easily weathered materials. The Basin and Ranges are yet different.

Each of these major landforms responds differently to water and weathering,            I

3.6
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I Figure 3.5.--Major landforms or geomorphic provinces of California. Each of
-- these landforms has a unique geologic history and individual geologic

character, ~ich in turn directly influences the structure and dynamicsI of the riparian systems found within it.

C--054885
C-054885



and their individual geological histories are uniquely different.    The

Central Valley and Mojave Desert are strikingly different from the mountain

and from each other, even though both are largely depositional. Thisranges,

great diversity of landforms is one of the principal reasons for the variety

of pattern in both aquatic and riparian wetland systems found throughout the

state.

Climate and Hydrology

California is a very large state, covering 158,300 square miles. It is

the third largest state in the United States.    From north to south it

stretches over more than nine degrees of latitude, or nearly 650 N-S miles.

Its western boundary is the Pacific Ocean with its cooling, humidifying in-

fluences; its eastern boundary is the deserts of Nevada and Arizona. It

hosts both the highest point (Mt. Whitney, +14,495 feet elevation) and the

lowest point (Badwater in Death Valley, -282 feet elevation) in the contermin-

ous United States.

It is not surprising then to discover that the state has a remarkable

array of climates. If one overlays on the landform pattern the differing

climates of the state, and especially the precipitation patterns (fig. 3.6),

it immediately becomes apparent that there is a vast array of possibilities

for types of riparian systems throughout the state.

The amount of water delivered to and carried by a watercourse is deter-

mined both by the size of the watershed (a function of landform) and the pre-

cipitation pattern (a function of climate). The watershed of the Sacramento

Basin covers an area in excess of 22,000 square miles in central and north-

eastern California. This area also receives a significant amount of precipi-

tation (fig. 3.6). In such a situation, a very large amount of water may be

collected. This is reflected in the average annual discharge to the sea of

17,870,000 acre-feet of water for the lower Sacramento River, making it the

largest river in the state (fig. 3.7). With a far smaller watershed (609

square miles) but with much higher annual precipitation, the Smith River on

the mesic northcoast near Crescent City has an average annual discharge of

2,819,000 acre-feet. The Sacramento Basin watershed is 36 times larger than
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MEAN ANNUAL PRECIPITATION

~ 40-80

~ 80ondup

60          0 60         120

SCALE IN MILES

Figure 3.6,--Near annuaI precipitation patterns for California. Note how
these are in part coincident with the landform provinces, which, because

of their elevations and shapes, influence the amount of precipitation

reaching the various regions.
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AVERAGE ANNUAL STREAMFLOW                         ~1
[CALIFORNIA]

100,000-500,000 acre-feet

~ Over 500,000 acre-feet i

-"

S~xJrce U. S G~oI~ S~

Figure 3.7.--Average annual streamflow in principal streams and rivers of
California. Note the vast area drained by the Sacramento/San Joaquin
River system (nearly a third of the state) and the trend toward fewer
and smaller major rivers as one goes south. (From ~.S. Geological
Survey. )

that of the Smith River. However, it collects only 6.3 times as much water;

thus the Smith River watershed collects 5.7 times more water per unit area.

Contrast these with the Mojave River in the desert (fig. 3.7), which

drains a watershed of 514 square miles and flows eastward from the San

Bernardino Mountains into a now-dry lake bed or sink, never reaching the sea

as surface water. This and most other desert streams, because of the virtual

absence of rainfall (2-5 inches per year), carry water in their lower reaches

3.10                                                        I
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i Figure 3.8.--Average annual streamflow for major rivers of the United States.
California’s aridity becomes apparent when its overall streamflow
volume is compared ~th those of the Northwest and East. (From: U.S.
Council on Environmental Quality 1981.)

only infrequently. The riparian environments of these three streams are, as

i one might expect, each unique.

¯ The general regional influence which streamflow has on riparian systems

i can be seen in figure 3.7, which shows the average ~nual streamflows for

major California watercourses. It can be seen that the northern part of the

state receives far more water than the south, and that water volume plays a

I far greater role in the development and maintenance of riparian systems in

- the north than in the south. It has been estimated (Durrenberger and Johnson

I 1976) that the average annual runoff from all California streams is about 71

I 3.11
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million acre-feet. Northcoast streams provide about 41 percent of the state

total; Sacramento Basin streams about 32 percent.

Despite the impressive dimensions of the Sacramento/San Joaquin and

Klamath/Trinity river systems, it is useful to remember that California, over-

all, is an arid state. Figure 3.8, the average annual streamflow for major

rivers of the United States, clearly demonstrates this. The Colorado River

is somewhat larger than the Sacramento River, the Columbia River is several

times as large. The Mississippi River, which carries almost 650,000 cubic

feet per second or 419 billion gallons per day as it flows by New Orleans,

dwarfs the Sacramento River. Contrasted with the world’s greatest rivers--

the Congo River carries 3.5 acre-feet (1.5 million cubic feet) per second,

discharges 1.1 billion acre-feet per year, and is over six miles wide in

places--California’s largest rivers are but modest streams. Recent studies

of the floodplain riparian forests of the Amazon River by Goulding (1980)

indicate ecological processes of extraordinary complexity in these large,

high-precipitation systems.

Areas of Low Precipitation

The state’s aridity is one of the central points in understanding the

importance of riparian systems to regional ecology. Over two-thirds of

California, watercourses and surface-emergent aquifers and their riparian

systems provide the only permanent sites of high soil moisture and mesic

broad-leaf vegetation.    Otherwise this large portion of the state--some

ii0,000 square miles--is a region of arid uplands. The plant species of

these uplands are by and large less palatable and nutritious to livestock and

most wildlife species than riparian vegetation.    These natural riparian

gardens of highly productive, deciduous, broad-leaf trees and shrubs with

their groundcovers of herbs and grasses are the state’s only equivalent to

the tens of millions of acres of bottomland hardwood forests and other

riparian systems in the eastern half of the United States.

The ecological implications of this aridity can be further appreciated

from an examination of national precipitation maps. Two-thirds of California

has an annual precipitation rate of 20 inches or less. About two-thirds of

that region receives less than i0 inches per year. In contrast, nearly the

3.12
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entire eastern half of the United States--from eastern Texas eastward--has

annual precipitation rates exceeding 30 inches, with 70 percent of that

region receiving 40-60 inches, much of it during the warm months of vigorous

plant growth.

For those regions of the state with precipitation rates of less than

about 40 inches riparian of exceptionalper year, systems are ecological

importance. The situation is made even more acute in that large part of

California having a "Mediterranean" climate, characterized by winter rains

and sUn*her drought.    Because most of the precipitation falls during the

cooler winter period when plants are dormant or very slow-growing, much water

drains off the land without promoting significant vegetative growth. By the

time spring arrives and plants are able to use the water, most of it is gone.

And by summer--with the conspicuous exceptions within the riparian zones--

vegetation has dried up and largely ceased either to grow or to be palatable

to wildlife livestock. It is not surprising that of California’sor many

riparian systems become linear or single-point oases. Scarcity makes them of

great ecological value for the native wildlife. Figure 3.9 illustrates one

such site on a tributary of the Amargosa River near Tecopa in southern Inyo

County.

Areas of High Precipitation

In areas such as the northcoast, which experience up to i00 inches of

rain and snowfall (see fig. 3.6), another set of riparian phenomena comes

into play. In these wetter regions, some species of mesic plants are less

confined to the riparian zone. Coast redwood and Sitka spruce, for example,

while doing exceptionally well in the riparian zone, can also be part of the

upland forest. Red alder, bigleaf maple, and to a lesser extent some willows

also become less restricted to the streamside riparian zone, occurring as

well on moist slopes and roadside verges. However, some deciduous broad-leaf

riparian species, such as Oregon ash and black cottonwood, continue to be

confined to riparian zones. In such areas, the riverine and streambottom

floodplains become especially valuable as a riparian resource (fig. 3.10).

It is here that deeper soils provide a substrate that is far more productive

for plant growth than the adjacent uplands.

3.13
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Figure 3.9.--China Ranch Creek, southern Inyo C~unty, a small perennial

stream whose source is a spring in the nearby hills. W~ere water is at

or near the surface, willows and cottonwoods form a dense riparian wood-
land.    The somewhat drier floodplain is clothed in mesquite. This

linear oasis is surrounded by a vast area of extremely arid desertland
and provides cover, food, and water for many wildlife species. (Photo-

graph o R.E. Warner.)

Where broader riparian floodplains are formed at the mouths of north-

coast rivers and streams, woodlands of alder, willow and cottonwood have

developed. These provide habitat fo~ many wildlife species and shade for the

pools and lagoons which form on the coastal floodplains. Again, it is the

productivity resulting from broad-leaf deciduous riparian trees and shrubs

and abundant lush grasses that provide sites of special ecological value to

wildlife and livestock. Despite the nearly equivalent precipitation and soil

moisture levels attained in adjacent upland areas, their productivity is

significantly less than that of the riparian zone and reflects the importance

of the floodplain substrate as an integra! part of the riparian system.

3.14
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Figure 3.10.--A northcoast floodplain riparian forest. Coast redwood grove
adjacent to Bull Creek, Humboldt County. (Photograph o R.E. Warner.)

Biogeography

Another major factor strongly influencing the structure and ecology of

riparian systems is that of the distribution of the riparian biota in time

and space--that is, its biogeography. Few species of plants or animals are

distributed throughout the length and breadth of the state. Some have rela-

tively small, localized distributions, while others may be found over many

thousands of miles, wherever the local circumstances are adequate.square

Unfortunately, because of their long neglect by field scientists, we do not

yet understand the actual distributional patterns of most riparian plants and

animals and are only now gathering the necessary data to permit such under-

standing.

We do know that the distributional ranges of major riparian plant

species and vegetations do not coincide at all well with California floristic
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C--054893
C-054893



-!

regions (Raven 1977). Their present distributional ranges apparently have

been determined more by the long-term climatic history of the state and the

relative stability of riparian zones as compared to upland zones (Axelrod

1958; Campbell and Wiggins 1947). Riparian zones may thus be thought of as

plant and animal habitats that are almost entirely separate and distinct from

those of the adjacent uplands. As Holstein (1984) aptly put it, California

riparian systems are "...in but not under the control of a mediterranean-type

climate..."

Several million years ago most of the state was experiencing a warm,

humid climate with considerable rain. The biota which evolved during this

period was adapted to such circumstances. Then, over the following millenia

the climate gradually shifted to a much cooler and drier one (Axelrod 1968)

with winter rains and sumer drought. Many plant species requiring sumer

moisture contracted their ranges to the banks of watercourses and other ripar-

ian zones which had retained the wetter environmental conditions lost in the

uplands (Raven and Axelrod 1978). During the same period of climatic change,

some of the more northern species such as white alder and valley oak were

eliminated from the northern parts of their ranges (Robichaux 1977). Asso-

ciated with these remnant populations were animal species (both vertebrate

and invertebrate) dependent upon them. While new species were evolving on

the progressively drier uplands, many of the pre-existing mesic forms were

able to maintain themselves in these riparian refugia, and so persisted.

During post-settlement times, additional and far more rapid changes in

upland vegetations took place as exotic plant species were introduced and

other human-use impacts greatly modified indigenous vegetation patterns.

Shapiro, based on his recent research on Central Valley butterflies, con-

cluded that this refugium effect was clearly demonstrated by the butterfly

fauna. He reported (Shapiro 1984):

The riparian butterfly fauna is the best preserved in the [Sacra-
mento] Valley. Although we cannot be absolutely confident that
nothing has been lost, the uniformity of the fauna throughout the
region suggests that we are seeing most of it. Indeed, it might
almost be said that the present Sacramento Valley butterfly fauna
i__s a riparian fauna--albeit one that has expanded into irrigated
agricultural and especially urban environments.

3.16
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These ancient distributional patterns, tempered by the refugium aspects

of riparian zones, in the face of slow but progressive changes in climate and

more recently by diverse human-induced changes, are still evident today.

Figures 3.11, 3.12, and 3.13 illustrate the present distributional ranges of

some of California’s most important native riparian tree species, as well as

the earlier distributions, based on as yet incomplete fossil records, of

closely related species which are now extinct.

These figures show that none of the dominant California riparian tree

species is confined to any single landform province, floristic region, or to

any single climatic or hydrologic regime. The same thing holds for many

other species of riparian plants and’ animals. Their present distributions

are the consequence of earlier distributional patterns, modified by the inter-

actions of climatic change, genetic evolution, and the adaptations of

individual species. Some are less tolerant of heat or cold than others.

Some require permanent high soil moisture levels, while others can adjust to

periodic drying. These aspects of riparian species distribution are the

final major determinants, other than human-use impacts, of riparian system

form and function in California.

In summary, three major formative agents--landform geology, climate and

hydrology and biogeography--produce through their interactions the main

regional themes of riparian system structure and function. Together they

create the environments and determine the distribution patterns which are the

bases of all riparian life.

The final, yet everchanging, result of these agents and forces is an

array of natural systems, each unique and different in some degree from all

others. Their abundance and regional distribution are largely determined by

the amount of precipitation the region receives, and are either augmented or

diminished by local topography and type of substrate. Seen from the eye of a

high-flying bird or an orbiting satellite, they form an extensive dendritic

mosaic of narrow, branching lines or corridors stretching through the land.

Interspersed in this mosaic are occasional small patches of spring, seep, and

oasis where groundwater emerges from aquifers and more extensive patches
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Figure 3.11.--Present geographical distributions of Oregon ash (Fraxinus I

latifolia)    and    California    sycamore (Platanus    racemosa).     ~e 1symbols indicate former distributions of closely related but now extinct
Miocene/Pliocene species. (From Robichaux 1977.)

!
Mere high water tables have produced meadows and floodplain forests. This

rich, highly productive, yet fragile riparian resource, interspersed ~ong
1
1and separating much larger expanses of arid uplands, has greatly enriched our

state’s natural heritage.
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Q~cus    ~ .........

I          Figure 3.12.--Present geographical distributions of Fremont cottonwood

(Populus fremontii) and valley oak (~ercus lobata).    Closely

i related species dating from Miocene/Pliocene, now extinct, are indicated
by the s~bols. (From Robichaux 1977.)
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~i~ure 3,].3,--~resen~ ~eo~rap~ical d:i.stributio~s, o~ bo~ elde~ (~cer ne-
gundo) and white alder (Alnus rhomblfolia).     Symbols indicate
closely related Miocene/Pliocene species which are now extinct. (From
Robichaux 1977).
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&. RIPARIAN SYSTEM ATTRIBUTES, VALUES, AND VULNERABILITIES

IRTRODUCT ION

Our knowledge of the many functions of riparian systems is still incom-

plete. Virtually every new study reports important previously unrecognized

functions and values. Because of this limited knowledge, our understanding

of the vulnerabilities of riparian systems--of those impacts which disrupt or

impair their natural productivity and Other contributions to stream and wet-

land ecosystems and to human needs--is also limited. Any current statement

of values and vulnerabilities must be assumed to be incomplete and dependent

upon future studies for further elaboration. With that proviso, let us look

at some of the better understood attributes, values, and vulnerabilities of

riparian systems.

As used here, the term "attribute" means the natural structural and func-

tional characteristics of riparian systems. These characteristics or attri-

butes are the natural consequence of the presence of an intact riparian

system. To use a simple example, an attribute of a tree is the shade it

provides. The term "values" relates to those attributes which man finds

particularly useful to his needs. "Vulnerabilities" are those places where

riparian systems can be injured, their points of greatest sensitivity to

destructive impacts. Riparian systems are vulnerable to destructive natural

forces, such as catastrophic floods. However, modern man so technological-is

ly powerful, aggressive, and careless that most observed vulnerabilities--

from introduced exotic species like the gypsy moth to slash-and-burn conver-

sion agriculture--relate to destructive human-use impacts.

SOME ATTRIBUTES                                 ~

Productivity

The basis for most ripariau system values lies in their high levels of

almost studies have been made of riparianproductivity. Regrettably, no

system productivity, and so it must be inferred largely from indirect evi-

dence.
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Those parts of California experiencing Mediterranean-, Steppe-, and

Desert-type climate (Durrenburger and Johnson 1976)--perhaps 80 percent of

the state--receive most of their moisture during the winter, the period of

minimal solar radiation. When the long warm days of summer arrive and plant

growth is potentially maximized, rainfall is minimal, and many plants are

dormant or under severe drought stress (Major 1977). "Thus moisture and

solar radiation, two necessities for plant growth, are exactly out of phase"

(Holstein 1984).

Riparian systems exhibit a sharp contrast to this pattern, high plant

growth rates throughout the summer, induced by warm temperature and higher

light level, are made possible by the imported water supplies. Riparian

vegetation tends to have a high water content, is highly palatable, and

supports large populations of herbivores, including insects and other arthro-

pods, which in turn attract and support large populations of insectivorous

birds and other animals.

Riparian systems also tend to have high biomass or standing crop, evi-

denced by woodlands and forests. For example, coast redwoods develop best on

riparian floodplain sites and produce there the largest biomass figure known:

some 452,500 grams per square meter (834 pounds per square yard) (Franklin

and Dyrness 1973). The world’s tallest trees (again coast redwo6ds) grow on

riparian floodplain sites along northcoast streams. The second tallest

living tree in the world, illustrated in figure 4.1, is a coast redwood in

the Rockefeller Grove of the Humboldt Redwoods State Park, a floodplain ripar-

ian zone on Bull Creek. This tree is part of a redwood grove of majestic

dimensions.    Along the natural levees formed by the Sacramento, Lower

Feather, American, and other Central Valley rivers, in the early 1800s (prior

to their being cut down and the land cleared), huge sycamores 75 to i00 feet

tall and oaks up to 27 feet in circumference were reported (Thompson 1961;

Roberts, Howe, and Major 1977). Trees of this magnitude do not occur in the

adjacent Central Valley uplands.

The resultant greater productivity and biomass of this vegeta-
tion is frequently obvious when contrasted with that of nearby
communities which lack imported water. Riparian forests in central
Asia ecologically similar to those of California’s Central Valley
are among the world’s most productive natural ecosystem [Major
1977]. When the current vacuum in California riparian research is

4.2
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Figure 4.1.--The world’s second tallest tree, a coast redwood, as it rises

from its floodplain riparian zone substrate. It is 346.5 feet tall and

53 feet in circumference at breast height (a diameter of 17 feet).
(Photograph by K.M. Hendrix, R.E. Warner.)

filled, it is likely that riparian systems here will be found to be
comparably productive. (Holstein 1984)

Edge

Despite being generally small in surface area (some are but a few feet

wide, although some cover many thousands of acres), most riparian systems are

linear in structure. They penetrate the length and breadth of all but the

most arid upland systems. One has only to look at a detailed topographic map

to appreciate the extent of watercourses--and their attendant riparian

systems--throughout the landscape.

This linearity produces a vast length of ecotone or edge effect, pro-

riding upland zones with stringers of highly productive riparian vegetation.

Since on both cultivated and intensively grazed lands most trees have been
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1

removed or have died out (either through mechanical means or through

suppression of reproduction), these strips of riparian vegetation often are         "l

the only available roosting, nesting, and escape habitat left for

woodland-dependent species. Their loss thus has disproportionate ecological          1

ill effects extending far beyond the physical limits of the riparian zone,

since the availability of the uplands for feeding and other wildlife uses is          1

greatly reduced.

Within the stream ecosystem itself--which is made up of the combined

resources of its aquatic and riparian systems--there are several important          1

edge elements. As indicated in figure 4.2, each change in vegetation-type

across the soil moisture and substrate elevation gradients creates an element          1

of edge.

Microclimate                                                   1
The presence of moist soils, usually open water, shade, moisture from         1

evapotranspiration of the vegetation, and protection from wind all combine to

create special microclimates within riparian zones. Woody and leafy litter

often accumulate on the floor, and both groundcover and shrubcover layers          1

further influence the interior structure and temper its microclimate. The

net result is a system whose internal environment is quite different from          1

that of the surrounding uplands. Because of these microclimate differences,

many plants and animals which would quickly die in the adjacent uplands find          1

homes here.

Wildlife species such as the mule deer find riparian zones attractive          l

during the hot, dry su~er months because of their increased humidity, cooler

temperatures, shade, and increased local air movement (Thomas, Maser, and

Rodiek 1979a). The dependency of many of our native reptiles and amphibians          1

upon riparian systems is in large part because of this special microclimate,

and the presence on the floor of the riparian woodland of a rich layer of          1

duff and humus which provides moist hiding and feeding places. The zone of

distinct microclimate is illustrated in figure 4.3.                                           1

1
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Figure 4.2.--Edge elements in riparian systems.    In addition to the edge
elements created by vegetation changes in the cross-sectional struc-
ture, internal edge elements are created by discontinuities (e.g., open
glades, sandbars, oxbows) within the riparian vegetation itself.
(Modified from Thomas, Maser, and Rodiek 1979a.)

Corridor Effect

It is easy to see how linear riparian systems, with their shade, food

supplies, cover, and water, can become important corridors for the migratory

and dispersal movements of wildlife. In some parts of the country, elk and

deer consistently use riparian zones as migration corridors between summer

and winter ranges, as illustrated in figure 4.4. Riparian corridors provide

important migratory and dispersal routes for highly mobile species such as

4.5
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Figure 4.3.--Zone of distinct riparian microclimate within a riparian system.
Notice that the microclimatic effects can extend beyond the outer
limits of deciduous mesic vegetation.

birds, bats and other mammals, and even for some reptiles, amphibians, and

insects (Stevens et al. 1977; Wauer 1977; Thomas, Maser, and Rodiek

1979a). This phenomenon may have special significance in the Central Valley

of California where linear riparian systems traverse the north-south length

of the valley, a distance of 450 miles. Many species of land birds use ripar-

ian corridors as they are sometimes the only available woodland environment

through which the birds may traverse a geographic region while on migrating

flights. In the riparian zone they find food and cover which may be unavail-

able in adjacent uplands but a few feet away.
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Figure 4.4.--Riparian zones are used as migration and dispersal corridors by

a diversity of species, from songbirds to salamanders.

Upland Diversity Enhancement
The strong ecological contrasts between riparian and adjacent upland

systems add to the structural diversity of upland areas (Jain 1976) ~d pro-

mote wildlife utilization of uplands (Hehnke and Stone 1979). ~is is in

part due to the linear configuration of most riparian systems, ~ich ~xi-

mizes ecotonal or edge effect, ~ich we now know is especially important to

wildlife (Bottorff 1974; Patton 1975).
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Layered Configuration

The layered or stair-stepped configuration of riparian vegetation, often

with contrasting forms (deciduous versus coniferous; shrubs versus trees),

provides large numbers and varieties of feeding and nesting (denning) oppor-

tunities, especially for birds and bats (Dambach 1944; MacArthnr, MacArthur,

and Preer 1962; Thomas, DeGraff, and Mawson 1977; Thomas, Maser, and Rodiek

1979a). Deciduous riparian vegetation provides two seasonally contrasting

structural conditions, a spring/sur~ner full-leaf vegetation and a winter

bare-branch one (Anderson and Ohmart 1977).

Plant Species Diversity

The presence of surface and near-surface water and the associated moist,

often deep soils promote high species and structural diversities in riparian

plant communities (Maximov 1931; Campbell and Green 1968; Minore 1970; Minore

and Smith 1971; Horton 1972; Thomas, Maser, and Rodiek 1979a). This is

especially important for both the terrestrial and aquatic arthropod fauna,

which tends to be more host-specific than birds or mammals. These arthropods

often in turn become food sources for fish, birds, and other wildlife.

SOME VALUES                                                         I

General Importance to Fish and Wildlife

A useful national perspective is provided by the ninth annual report of

the U.S. Council on Environmental Quality (1978). It reported:

No ecosystem is more essential to the survival of the nation’s fish
and wildlife. For example, western riparian ecosystems contain
approximately 42 percent of the mammal species of North America, 38
percent of the reptiles, and 14 percent of the breeding birds (R.R.
Johnson, et al., 1977) and 75 species of fish of the Southwest
are dependent upon riparian ecosystems (J.P. Hubbard, 1977).
Eastern wildlife most severely affected by loss of riparian wet-
lands include otter, muskrat, mink, beaver, raccoon, Canadian
geese, and wood ducks (J.L. Funk and J.W. Robinson, 1974).

Bringing the issue somewhat closer to home is the statement by Thomas

et al. (1979b), one of the preeminent riparian research groups in the

West:

!
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I
Wildlife use riparian zones disproportionately more than any other

I type 1954; Bottorff 1974; Dumasof habitat (Beidleman 1948 and
1950; Gaines 1977a; Hinschberger 1978; Hubbard 1977; Kelley et
al. 1975; Kirby 1975; and Wooding 1973). For example, of the 363!     - terrestrial species known to occur in the Great Basin of south-
eastern Oregon, 288 are either directly dependent on riparian zones
or utilize them more than other habitats... Many aquatic and semi-

I aquatic species are found nowhere else. Among such species are
waterfowl and mammals such as otter (Lutra canadensis), beaver
(Castor    canadensis),     and    muskrats     (Ondatra    zibethicus).
Vertebrates that either reproduce in water or feed in water are

I t otally dependent on riparian and adjacent aquatic zones. Of
course, the water in these zones is the habitat for aquatic life
forms--from invertebrates to fish, reptiles, amphibians,birds, and

I mammals. In short, riparian zones are the most critical wildlife
habitats in managed rangelands.

Amphibians and Reptiles

California has a rich herpetofauna, including about 120 native
species. Amphibians and reptiles represent important ecological
components of riparian communities, where they may reach high
densities.    In California, we estimate riparian systems provide
habitat for 83% of the amphibians and 40% of the reptiles. Many
species are permanent residents of the riparian zone, while others
are transient or temporal visitors. (Brode and Bury 1984)

Some of the figures for reptile and amphibian abundance in riparian

systems are dramatic. In a recent review of this subject Brode and Bury

(ibid.) reported that the riparian system of Corral Hollow Creek, San

Joaquin County, supports seven species of amphibians and 21 species of rep-

tiles, including 13 species of snakes (Stebbins 1966; Sullivan 1981). The

Siskiyou Mountain salamander has population densities of 2,700 per hectare

(1,093 per acre) in optimal habitat (Nussbaum 1974). In certain streams, the

Pacific giant salamander is the dominant vertebrate in both biomass and fre-

quency of occurrence and makes up as much as 99 percent of the total predator

biomass in some sites (Murphy and Hall 1981). The Pacific pond turtle may

reach densities as high as 425 per hectare (172 per acre) in California ,ponds

and streams (Bury 1979). These and other reported abundance levels far ex-

ceed most previous and indicate that the riparian-dependentexpectations

herpetofauna is ecologically more significant than has until now been appre-

ciated.
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Burton and Likens (1975) estimated there were 2,950 salamanders per

hectare (1,194 per acre) within the Hubbard Brook Experimental Forest, New

Hampshire. They concluded there were more salamanders than either birds or

small mammals. In biomass, salamanders were 2.6 times greater than birds and

approximately equal to mammals. Burton and Likens were surprised at this

result as most ecologists have ignored amphibians in ecological studies while

considering birds and mammals in detail (Brode and Bury 1984).

Brode and Bury (ibid.) studied utilization of riparian systems in

California by amphibians and classed them according to their relative depen-

dencies and utilization (table 4.1). They made a similar analysis of native

California reptiles. Turtles (Clemmys) and most garter snakes (Thamno-

Table 4.1.--Use classification of amphibians occurring in California riparian
systems. (From Brode and Bury 1984.)

Constant Use--
Species occur in the riparian zone throughout their lives.

Northwestern salamander      Tailed frog               Cascades frog
Pacific giant salamander     Red-spotted toad        Foothill yellow-legged
Olympic salamander            Black toad                    frog
Dunn’s salamander             California treefrog     Mountain yellow-legged
Desert slender salamander    Red-legged frog              frog
Inyo Mountains salamander    Spotted frog              Leopard frog

Breeding Use--
Species utilize riparian systems primarily for breeding,

but may leave the riparian zone as adults.

Long-toed salamander          Southwestern toad        Western toad
California newt                Pacific treefrog        Woodhouse’s toad
Colorado River toad            Rough-skinned newt      Great Plains toad
Yosemite to~d                   Red-bellied newt

General Use--
Species utilize riparian systems as well as other systems

throughout their range.

Del Norte salamander                       Siskiyou Mountain salamander
Ensatina                                     Pacific slender salamander
California slender salamander           Black salamander
Clouded salamander                          Arboreal salamander
Limestone salamander                       Shasta salamander
Mount Lyell salamander
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phis) depend on aquatic environments and occur primarily in the riparian

zone throughout their lives. However, most snakes and lizards, because of

their moisture-conserving adaptations (hard-shelled egg, impermeable skin),

are less closely tied to water than amphibians. This is reflected in table

4.2, which gives similar information for California reptiles.

Very little is known of the ecology of California’s herpetofauna within

riparian systems. Because of our lack of knowledge, we can only tentatively

guess at the effects which human-use impacts on riparian systems have upon

this group. Similarly, densities and distributional limits for most species

and subspecies are only partially known. We must recognize that in the

absence of more definitive information we are at risk of losing whole popula-

tions of this important group, through inappropriate land use and develop-

Table 4.2.--Use classification of reptiles occurring in California riparian
systems. (From Brode and Bury 1984.)

Constant Use--
Species occur primarily in the riparian zone throughout their lives.

Western pond turtle                      Common garter snake
Sonoran mud turtle                        Western aquatic garter snake
Checkered garter snake

Arid Use--
Species depend on systems parts range.riparian in the arid of their

Western skink                               Ringneck snake
Gilberts skink                              Sharp-tailed snake
Panamint alligator lizard                Western terrestrial garter snake
Northern alligator lizard

General Use--
Species utilize riparian systems as well as other systems

throughout their range.

Western fence lizard                      Striped racer
Sagebrush lizard                             Gopher snake
Long-tailed brush lizard                 Common kingsnake
Western whiptail lizard                   California mountain kingsnake
Southern alligator lizard                 Northwestern garter snake
California legless lizard                Western black-headed snake
Western blind snake                         Night snake
Rubber boa                                    Western rattlesnake
Racer
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ment, without ever being aware of that loss. Those species with high depen-

dencies upon riparian systems (table 4.1 and 4.2) are at greatest risk.

Birds

Because birds are highly mobile, relatively abundant, and easily

observed, they are the most apparent and widely studied group of animals

inhabiting riparian systems. Many bird species are clearly dependent upon

riparian vegetation for food, cover, nesting sites, singing and observation

perches, migration corridors, and other requirements.

Hubbard (1977) reported some impressive figures for the Gila Valley of

Arizona. The work of Anderson and Ohmart (1977) on the lower Colorado River

of California and Arizona indicates that these figures are generally applic-

able to that area as well. Hubbard (1977) described it as follows:

Considering both aquatic and vegetational aspects together as con-
stituting together riparian habitats, one finds that in the Gila
Valley some 25.0% of the 112 breeding bird species are restricted
to them, while 24.1% occur in them primarily (Hubbard 1971).
Neither group of bird species, totalling 49.1% of the breeding
avifauna, would probably occur in the area in the absence of these
riparian habitats. The figures for the 105 breeding species in the
San Juan Valley are similar, i.e. 26.5% and 19.4%, or a combined
total of 45.9% showing riparian dependence (Schmitt 1976)... The
same degree of importance no doubt pertains elsewhere in the South-
west, and [it] is apparent that riparian ecosystems play a key role
in maximizing avian diversity in the region.

In arid areas of West Texas, southern Arizona, and southern New Mexico,

77 percent of 166 breeding species of birds are partially dependent and 51

percent are completely dependent upon riparian systems (Johnson, Haight, and

Simpson 1977). Preliminary data suggest similar patterns for California’s

native birds. At least 80 species breed in the riparian vegetation of the

Sacramento Valley (Stone 1976). Species richness (the total number of spe-

cies present) equals or exceeds that of any environment for which census data

are available (Gaines 1974). In the desert, where riparian systems provide

strong ecological contrasts to the surrounding arid uplands, the number of

species ranges from 41 to 122 at perennial riparian sites (England, Foreman,

and Laudenslayer 1984).
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Both migratory and resident bird species are especially dependent upon

riparian systems for food, nesting, cover, and migratory corridors (Hubbard

1971, 1977; Carothers and Johnson 1973; Gaines 1977a,b; Laymon 1984a; Motroni

1984). As migratory bird species move northward in the spring they often

pause for two to three days in riparian woodlands to rest and feed. Many

species travel north from Central and South America to breed in the riparian

vegetation of California’s creeks and rivers. Similarly, there a large com-

plement of bird species which breeds further north and comes south in the

fall to winter in the bottomland woods and forests of the state.

Large winter resident populations have been reported and studied in the

mesquite and riverine woodlands along the lower Colorado River (Anderson,

Ohmart, and Rice 1980). A somewhat similar pattern has been observed in

riparian vegetation along the Sacramento River (Laymon 1984a; Motroni 1984).

Some species, like the Red-shouldered Hawk and the Swainson’s Hawk, seem to

strongly prefer trees growing along the edges of streams and sloughs. At one

time the Swainson’s Hawk was one of the more abundant hawks in California

(Bloom 1980). With the progressive loss of nesting trees over the last

century, the Swainson’s Hawk population has dwindled until it is now official-

ly listed as a rare species in California (Schlorff and Bloom 1984). A

typical nest site of this species on the San Joaquin River (San Luis National

Wildlife Refuge) north of Los Banos, Merced County, is shown in figure 4.5.

Over 135 species of California birds are either completely dependent

upon riparian systems or use them preferentially at some stage of their life

histories.    Thirteen of these species are now officially listed as

Endangered, Threatened, or Rare. These include the Bald Eagle, Peregrine

Falcon, California Clapper Rail, Light-footed Clapper Rail, Yuma Clapper

Rail, Black Rail, Greater Sandhill Crane, California Least Tern, Swainson’s

Hawk, California Yellow-billed Cuckoo, Elf Owl, Least Bell’s Vireo, and the

Inyo Brown Towhee.

Another group of 26 riparian-dependent or riparian-preferring birds is

now in difficulty that they have been placed on a Speciessufficient Bird of

Special Concern List by the DFG (Remsen 1978). In many instances, placement

on the list indicates that while available data show there is something ser-

iously wrong with the species, insufficient field evidence has yet been

4.13

C--054911
C-054911



!

!
I
I
I

large willow tree) along the San Joaquin River north of Los Banos, Mer-

ced County. The nest is located directly over the bank of the river

I(obscured by brush) on an overhanging limb.     (Photograph    R.E.

War ner. )

gathered to determine if it should be officially declared Endangered,

Threatened, or Rare. Many of these species also appear on the Blue List, a

list published annually by American Birds (e.g., Arbib 1976) of species            i

showing signs of non-cyclical population declines or range contractions in

North America.¯i

Riparia[~-dependent or riparian-utilizing California birds on the Bird

Species of Special Concern List include:                                                             I
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Highest Priority           Second Priority              Third Priority

White-faced Ibis          Double-crested Cormorant Least Bittern

Fulvous Whistling-duck Marsh Hawk                    Harlequin Duck

Yellow Rail                Osprey                       Goshawk

Gilded Northern Flicker Snowy Plover                  Sharp-shinned Hawk

Willow Flycatcher         Long-eared Owl              Cooper’s Hawk

Vermilion Flycatcher      Gila Woodpecker              Brown-crested Flycatcher

Arizona Bell’s Vireo      Bank Swallow                 Crissal Thrasher

Yellow-breasted Chat       Hepatic Thrasher

Summer Tanager               Northern Cardinal

A review of published and unpublished reports on these species (e.g.,

Remsen 1978; 1981; Serena 1982; Hunter 1983; unpublished)Goldwasser Schlorff

indicates that in most cases reduction in extent or quality of the riparian

environment due to human-use impacts is the major cause of decline. In some

instances, causal factors have not been identified, primarily because studies

have not yet been undertaken.

The California population of the Greater Sandhill Crane demonstrates

many of these points. Sandhill Cranes are tall, stately birds with a wing-

spread of about 80 inches. They are one of California’s more ancient avian

inhabitants. Fossil Sandhill Crane bones four to nine million years old have

been found in California and several other states (Walkinshaw 1949, 1973).

Before being seriously decimated by overhunting and habitat destruction in

the late 1800s and early 1900s, they were apparently abundant and widely

distributed. It is interesting to contemplate the vast V-formation flights

of cranes, swans, and geese making their way south to the Central Valley

wetlands each fall during that long period prior to discovery by the white

man. Over thousands of years, these annual flights became traditions that

guided the migrational patterns of untold millions of birds.

Today the California population of the Greater Sandhill Crane has beeu

reduced to between 3,000 and 3,200 birds (Littlefield and Thompson 1979).

These birds nest in riparian wetlands of northeastern California, south-

central and southeastern Oregon, northwestern Nevada, and southcentral

Washington (Schlorff et al. 1983).    According to Schlorff (1982):
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"Native meadows and [riparian] wetlands of the Surprise Valley, Modoc County,

particularly in the area east of Eagleville, continue to support the densest

concentration of breeding Sandhill Cranes in California."

Each fall the Greater Sandhill Cranes migrate back to the Central Valley

where they take up residence for the winter (see fig. 4.6 and 4.7). They are

largely riparian in habit, preferring the open areas at the edge of large

freshwater lakes and rivers (Small 1974). Before large-scale water diversion

and agricultural development, the vast areas of floodplain riparian wetland

provided optimum wintering habitat, with frogs, crayfish, insect larvae,

mice, snails, and other invertebrates as well as cereals providing food.

With the establishment of cultivated agriculture in the Central Valley, the

cranes used more corn, rice, and other cultivated cereals, usually gleaning

fields following the harvest.

Today both the summer breeding ground--riparian wetland meadows around

several lakes in northeastern California--and the Central Valley wintering

grounds (fig. 4.8, 4.9) are being converted to agricultural land uses

inimical to cranes. In the north, wet meadows are being plowed and planted

to alfalfa. In the south, large areas of floodplain bottomlands are rapidly

being converted to vineyards. These vineyards are death to cranes and other

large birds because of the tightly stretched horizontal wires used to support

the vines. Even unwired vineyards provide almost no food and no roosting

The extent and pace of this conversion from grassland to vineyard issites.

not widely realized. It has now reduced available winter habitat for the

Greater Sandhill Crane by perhaps 80 percent in the Galt/Lodi/ Stockton area.

To many it is both tragic and morally repugnant that this ancient and

majestic bird, which for 5 million years or more has formed part of Califor-

nia’~ natural heritage, should be threatened with extinction.    It can of

course be argued that there are other populations of the Greater Sandhill

Crane in other states. Yet that does not diminish the loss of our own unique

state population with its California-adapted genetics, ecology, and tradi-

tions. At a time when billions of dollars are being spent nationally to take

agricultural land out of production via the Payment-in-kind (PIK) Program,
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Figure 4.6.--Distribution of the Central Valley population of the Greater

Sandhill Crane (from U.S. Fish and Wildlife Service 1978).
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F~gure 4.7.--N~grat~on routes o~ the Central ValIey population off the ~reater
Sandhill Crane (from U.S. Fish and Wildlife Service 1978).                                ~

and in other agricultural subsidies, it is anomolous indeed that one of our

state’s oldest and grandest wildlife forms is being extirpated by agricul-            ~

tural development.
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Figure 4.8.--The most important Greater Sandhill Crane winter roost in the
upper Central Valley. Cranes roost at night in shallow water, presum-
ably for security from predators. Tom Pogson (personal communication)
reported 4,900 cranes roosting here in December, 1983, of which 1,050
were Greater Sandhill Cranes.

Mannnals

California has a rich and diverse native mammal ~auna. Some 502 species

and subspecies are found the borders 1981). these,within state’s (Hall Of

approximately 25 percent (133 taxa) are limited to or largely dependent upon

riparian and aquatic wetland environments (Williams and Kilburn 1984). No

other type of environment in California approaches that of riparian wetlands

in importance to mammals, and none has been so diminished in extent and

degraded in quality (Warner 1979; Williams and Kilburn 1984).

Trapp, Linck, and Whisler (1984) searched the published and unpublished

literature on California mammals to determine which species are present in

Central Valley riparian systems. Due to the paucity of technical information

!
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Figure 4.9.--Greater Sandhill Cranes rising from Central Valley wintering
ground. (Photograph courtesy of Ron Schlorff.)

available, their analysis was by species rather than subspecies or geographi-

cal race, and no attempt was made to determine the relative dependence of the

species on riparian environments. With respect to this information lack they

wrote:

... We have found that the composition of the mammal fauna of the
Central Valley’s riparian communities is poorly documented.

More research is also needed to improve our knowledge of life
histories of riparian mammals, and the ecological relationships
between them and the communities they inhabit in the Central
Valley.    Opportunities for conducting this research have been
diminishing with the destruction of natural riparian communities,
so we recommend that field biologists turn their attention without
delay to the remaining opportunities for research in this poorly
understood area.

Their findings are presented in table 4.3.

,l
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Table 4.3.--A checklist of native and introduced mammals of California’s
Central Valley riparian communities.    Nomenclature after Williams
(1979).    *--San Joaquin Valley only; **--Sacramento Valley only;
?--presence questionable.

Virginia opossum          California ground          House mouse
Ornate shrew                   squirrel                  Porcupine**
Broad-handed mole          Western gray squirrel      Nutria?*
Yuma myotis (bat)          Gray squirrel                Coyote
California myotis (bat) Fox squirrel                 Red fox
Silver-haired bat*         Northern flying              Gray fox
Western pipistrelle (bat)     squirrel**               Ringtail
Big brown bat               Southwestern pocket         Raccoon
Red bat                          gopher                     Long-tailed weasel
Hoary bat                    San Joaquin pocket mouse Mink
Spotted bat*                Heermann’s kangaroo rat* Badger
Townsend’s big-eared      California kangaroo rat** Western spotted skunk

bat                       Beaver skunk Striped
Pallid bat                  Western harvest mouse      River otter
Brazilian free-tailed     Deer mouse                    Mountain lion

bat                       Dusky-footed woodrat       Feral house cat
Western mastiff bat*      California vole             Bobcat
Brush rabbit*               Muskrat                         Wild pig**
Desert cottontail          Norway rat                    Wapiti, elk
Black-tailed hare          Black rat                     Mule deer, black-tailed

deer

Recent research has demonstrated that some riparian-utilizing species

are more abundant than previously thought. For example, Belluomini and Trapp

(1984) found the ringtail population in the Central Valley, with few excep-

tions, "... to be associated with remnant stands of riparian forests border-

ing waterways such as the American River, Sacramento River, Feather River,

Butte Creek, and Butte Slough. No ringtails were captured or reported from

open, park-like stands of valley oak woodland." They found this species to

be surprisingly abundant in riverine riparian vegetation, with densities of

10.5 to 20.5 per i00 hectares (26.7 to 52.8 per square mile). These den-

sities are the highest for that species recorded in the literature.

Yet there is a darker side to this picture. Williams and Kilburn

(1984), in their analysis of the 133 taxa of native California mammals limit-

ed to or largely dependent upon riparian wetlands, found that 21 species and

subspecies are especially vulnerable to loss of habitat and are facing
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potential threats of extinction, principally through destruction of habitat.

These taxa are in addition to those described earlier which are extinct or

formally listed as Endangered, Threatened, or Rare.

Their analysis used four categories, reflecting the apparent proximity

of threats to the remaining populations. The categories are listed and

described below. Their findings are listed in table 4.4.

Category l.--Species are considered to be potentially endangered as

defined by the federal Endangered Species Act of 1973 (PL 93-205). Immediate

action to stop loss and degradation of habitat for these species is needed.

Field investigations to establish status and baseline population data should

be carried out as rapidly as possible.

Category 2.--Species may be threatened or endangered as defined in the

federal Endangered Species Act, but the threats of extinction seem less immi-

nent than for species in category I. Priority in management actions should

be given to halting loss and degradation of habitat and establishing baseline

data on populations.

Category 3.--Species probably do not warrant Endangered status now and

appear not to be under proximate threats of extinction. If current trends in

loss and degradation of habitat continue, however, they could quickly become

endangered. These species may merit Rare (state) or Threatened (federal)

status under current regulations. The principal administrative actions re-

quired are to initiate field investigations into population status and to

consider the habitat needs of these species in land development and resource

management plans.

Category 4.--Species are considered to be sensitive or vulnerable to

disturbances, including loss and degradation of habitat, overharvesting, and

other factors.    Principal administrative actions needed include special

considerations for these species in land development and resource management

decisions, and protection from overharvest.
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Table 4.4.--Categories of concern and distributions of jeopardized species
and subspecies of mammals in California.    Priority categories are
explained in the text. See species list, Appendix A, for scientific
names. (Modified from Williams and Kilburn 1984.)

Priority
Species category Distribution

Salt marsh wandering shrew 1 South arm of San Francisco Bay
San Bernardino dusky shrew 1 San Bernardino and San Gabriel

mountains
Buena Vista Lake shrew 2 Southern floor of San Joaquin Valley
Southern California salt marsh 2 Tidal marshes of Los Angeles Basin

shrew
Suisun shrew 1 San Pablo and Suisun bays
Santa Catalina shrew 2 Santa Catalina Island
Arizona myotis (bat) I Colorado River valley
Arizona cave myotis (bat) 1 Colorado River valley
Riparian brush rabbit 1 Lower San Joaquin River
Oregon snowshoe hare 2 Mountains of northcentral and north-
Sierra Nevada snowshoe hare 3 Sierra Nevada
Sierra Nevada mountain beaver i Mono Lake
Point Arena mountain beaver 2 Point Arena, Mendocino County
Point Reyes mountain beaver 3 Point Reyes, Marin County
Sonora beaver 4 Colorado River and Imperial valleys
Golden beaver 4 Sacramento and San Joaquin rivers
Southern marsh harvest mouse 2 Tidal marshes of Los Angeles Basin
Colorado River 1 Colorado Rivercotton rat valley
San Joaquin Valley wood rat 3 Lower San Joaquin valley
White-footed vole 2 Coastal forests, Del Norte and

Humboldt counties
Yuma mountain lion 1 Colorado River and adjacent areas

It can be seen that rather similar patterns of: a) high species depen-

dency on ripariatL ~ystems; b) population decline; and c) instability and

threat to the remaining populations exist for California’s native amphi-

bians, reptiles, birds, and mammals. Regrettably, our knowledge of riparian

insects and is still limited that similar evaluation be madeplants so no ca~

for them, although Warner (1984) has shown serious population structure abera-

tions in Central Valley Fremont cottonwood, California sycamore, and valley

oak. Riparian plants are probably threatened more with gross reduction in

distribution and abundance--hence with reduction in ecological significance--
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than with extinction, although one species, the rose-mallow or hibiscus is

now officially listed as Endangered. One riparian insect, the valley elder-

berry longhorn beetle has also been declared Endangered. When one also takes

into account the high level of primary productivity of California’s riparian

systems--the rapid growth rates, luxuriance, and palatability of their vegeta-

tions--it is easy to understand why California’s riparian systems play such a

central role in the ecology of our native wildlife populations.

Effects on Stream Resources

The stream and its living creatures are directly and inexorably linked

to the adjacent riparian zone, and in reality should all be thought of as

part of a larger interacting system or environment that includes both an

aquatic instream portion and an adjacent, terrestrial riparian portion. Some

of the major influences upon streams of riparian vegetation are shown in

figure 4.10.

Shading

The shading effect of riparian vegetation provides significant tempera-

ture-moderating effects to adjacent watercourses. This cooling effect can

determine the suitability of streams for important gamefish species such as

trout and salmon (Collings and Myrick 1966; Cordone and Kelley 1961; Brown

and Kygier 1967; Meehan 1970; Brown, Swank, and Rothacher 1971). Greene

(1950), Gray and Edington (1969), and others have demonstrated that lack of,

or removal of, shading along streams can increase water temperature by 6.5-

IO°C. (II.7-18°F.). Shading also can significantly diminish daily tempera-

ture variations in streams, which has important ecological effects (Baltz and

Moyle 1984).

Erosion

Riparian vegetation protects watercourse banks from erosion through

reduction of water velocity, soil binding by root masses, and the presence of

ground litter, which impedes the rate of surface runoff (U.S. Army Corps of

Engineers 1978; Lines, Jr., Carlson, and Corthell 1979). It promotes deposi-

tion of silt as new soil during periods of flood, without which key riparian
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Figure 4.10.--Some of the more important relationships between riparian
vegetation and stream components, including aquatic insects.    (From
Knight and Bottorff 1984).

species such as willows and cottonwoods could not reproduce. It also pro-

vides important substrates for aquatic insects, and escape and resting cover

for many fish species.

Organic Input

The dead organic matter or detritus (leaves, twigs, branches), and to a

lesser extent live invertebrates, from riparian vegetation are important

sources of nutrients, especially to headwater streams. Up to 99 percent of

the annual energy input, the food base for entire aquatic communities, comes

from streamside vegetation in these situations, especially where there is a

dense forest canopy (Fisher 1972; Fisher and Likens 1973; Hubbard 1977;

Cummins and Spengler 1978; Merritt and Lawson 1979). Annual values range
2 2from about I00 gm. per m to more than I000 gm. per m (Bray and Gorham

1964; Anderson and Sedell 1979; Knight and Bottorff 1984).

I
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Aquatic Insects

When thinking about fishes and their habitats, we have tended in the

past to follow in our minds the sequence: big fishes eat little fishes;

little fishes eat aquatic insects, and aquatic insects somehow make out in

their watery world. However, from the studies of Usinger (1956), Merritt and

Cummins (1978), Mahoney and Erman (1984), Erman (1984), and others, we see

that there is far more to the picture than formerly realized.

Little fishes do indeed eat aquatic insects, but aquatic insects feed to

a large degree--especially those in smaller streams and headwaters--on a

harvest of materials provided by the riparian vegetation. Furthermore, the

aquatic insects directly depend on riparian vegetation for summer resting

sites, for places to transform themselves from larval to adult forms, and for

breeding sites. In reality many, perhaps most, aquatic insects are amphi-

bious, spending parts of their life cycles in water and part on, in, and

around riparian vegetation.

Recreational, Scientific, and Economic Values

Three more major values of riparian systems need to be identified.

These are their recreational and scientific values, and their economic value

as producers of wood and other products. California’s riparian systems pro-

vide tens of thousands of linear miles of diverse recreational opportunities,

including picnicking, hunting, fishing, camping, birdwatching, sightseeing,

photography, nature study, and just loafing in the shade on the bank of a

stream. Their widespread distribution renders them accessible to recreation-

ists .in all parts of the state, including the deserts where riparian systems

of great uniqueness and beauty can be found. Many kinds of scientific

research are now being undertaken in them, in part to address some of the

questions identified in this report. Some of these scientific efforts are of

the most urgent nature because of the degree of existing damage and threat to

the systems.    Important basic research into the ecology, physiology, and

population dynamics of the riparian biota, and integrated analysis of entire

systems, is also underway, and our knowledge of their internal dynamics is

growing rapidly.

!
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Most of these activities are by nature non-consumptive; that is, they

can take place without the systems being harvested or destroyed. While

recreational overuse has at times degraded local areas of special interest,

proper management of human/riparian system interactions can reduce impacts to

a minimum. Each year hundreds of thousands of Californians invest millions

of user days in riparian-oriented recreational activity and scientific study

(fig. 4.11). Throughout California, water-related and water-enhanced recrea-

tion is expected to increase by more than 21 percent by 1990 (Martin 1984).

Figure 4.11.--The level of research activity on California riparian systems

has grown rapidly in the last five years. Here two research groups

study the riparian vegetation and bird life of the South Fork Kern
River. (Photograph R.E. Warner.)
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The value of California’s riparian zones as sites for sustained yield

management of timber and biomass products is great, owing to high soil mois-

ture and soil quality, but to date this value has been scarcely tapped.

Chronic overexploitation and conversion to other uses have severely reduced

the total area in riparian vegetation available for any purpose. In those

remaining areas with riparian forests growing upon them, livestock grazing,

reduced frequencies of overbank flooding, which is a major reseeding in-

fluence, and other less well-understood factors have combined to limit or

suppress reproduction of the native trees. As a result many, perhaps most,

remaining riparian forests are less productive than is possible with careful

management.

Studies in California have only recently begun on reforestation of ripar-

ian zones, but already scientists are demonstrating not only that economical-

ly viable production of native riparian trees is possible, but that such pro-

duction at the same time greatly improves the quality of the riparian system

as habitat for native wildlife (Anderson et al. 1984; Anderson and Ohmart

1984). These points have special relevance to private riparian landowners in

California, who may not wish to convert their woodlands to cultivated agricul-

ture or who wish to return converted lands to riparian vegetation.

There are compelling reasons for considering both those courses of

action. For example, the 1982-83 winter season was a very wet one for the

Central Valley. Tens of thousands of acres of Central Valley riverine flood-

plain riparian zone were flooded, and thousands more acres drained unusually

slowly. Damage to orchard crops (especially almonds and peaches) was great,

and losses are still growing. Large acreages of bottomlands in corn and

other cereal crops were also inundated or the soil was too wet to permit

harvest.

!
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4,000 Acres Of Trees
Have Died In N. California

Almond Orchards
Are Hit Hard By
Rain Deluge

Sacramento Bee: 31 May 1983.

Most of this floodplain bottomland had originally been either riparian

woodland or mixed aquatic/riparian wetlands, prior to its conversion to culti-

vated cropland. In such low areas, there is always some risk of flooding, in

spite of levees and other floodwater control structures. In bottomland areas

on the floodplains of the Mississippi, Missouri, Ohio, and other rivers where

similar damaging flooding episodes have been experienced by agriculture, many

farmers are converting their fields and orchards back to riparian woodlands.

They are finding that prices for hardwood timber (for veneer, construction

woods, and fuelwood) equal or surpass those for tilled crops. In addition,

the worry over flood damage is completely eliminated as riparian trees, in

contrast to orchard trees, are highly tolerant of flooding, and the annual

mechanical harvest of cereal crops done away with.

SOME ~LNERABILITIES

We are only just now becoming aware of the total array of human-use

impacts that can degrade or destroy our native riparian systems. The follow-

ing is a list of those human activities presently known to have major impacts
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on California riparian systems.    Not all occur universally, of course.

Logging impacts occur wherever commercial logging occurs; conversion to

cultivated agriculture occurs principally in the floodplain bottomlands where

soils are deep and rich. It is not a complete list, but it does give some

indication of the range of human activities adversely affecting our riparian

resources; or, looked at another way, some of the vulnerabilities of riparian

systems.

I. livestock grazing where access to riparian vegetation is unrestricted

(both upland open range and pasture grazing);

2. conversion to cultivated agriculture, especially in the floodplains;

3. poor watershed management (overgrazing, excessive herbicide use);

4. dams, water diversions, and associated activities (controlled flows,

bank protection, levee construction and maintenance);

5. logging (commercial and private on public and private lands);

6. mining, especially in the desert;

7. groundwater pumping, where water tables are lowered;

8. uncontrolled exotic plants and insects and feral animals, especially

in the desert and the San Joaquin Valley;

9. recreation (campgrounds, trails, developed parks, water access, off-

road vehicle trails).

Some of the more obvious, such as conversion of the riparian zone from

native plants to cultivated agriculture, and the inundation of the riparian

zone when a dam is built, are clearly and immediately devastating to the

natural system. The logging of a riparian forest or its replacement by a

road has an equally obvious impact (fig. 4.12).

However, many impacts are not obvious, and their effects not discerned

for years or decades. For example, continuous grazing of livestock within

the riparian zone will, over time, greatly change the structure of the vegeta-

tion. Seedling and sapling cottonwoods, sycamores, and other highly palat-

able riparian plants are selectively eaten by domestic livestock such as

cattle and horses, feral animals such as burros, and wild species such as

deer and elk, if they are permitted to multiply to excessive numbers. With

recruitment of young trees reduced or eliminated, the woodland gradually

grows older, and in time the mature trees die, unreplaced by offspring.

!
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Riparian values lost

Road

Figure 4.12 .--Loss of riparian vegetation and disruption of the system’s
microclimate by road construction in the riparian zone. (Modified from
Thomas, Maser, and Rodiek 1979a.)

Ultimately such woodlands become open, grassy, shrubby, or even bareground

areas with less palatable plants from the drier uplands creeping down into

the riparian zone.

The downstream effects of dams and water diversions are only now be-

coming understood. Most of California’s mainstem rivers and streams have

been dammed for many years. Depending upon the circumstances of dam design,

the water may be slowly released into the watercourse to flow downstream to

be used, or it may be diverted through a pipe or ditch at the damming site.

The former pattern results in a partial dewatering of the stream. Overbank

flooding is essential for the continued health of many riparian systems, as

silt and seeds are deposited in the riparian zone in the course of these over-

bank water flow events. The native vegetation is not rejuvenated and rein-

forced. The soil is dried out in the riparian zone. Silt deposition on the
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floodplain is reduced or eliminated.    Maintaining water flow rates at

significantly less than bankfull levels in some instances causes markedly

different channel and bank erosion patterns as well.

Conversion to Cultivated Agriculture

Conversion of riparian wetlands to cultivated agriculture has been

historically, and remains today, the single largest cause of riparian system

loss in California. Early homesteads bracketed most of the state’s river

valleys, meadows, and floodplain bottomlands. The Arkansas Swamp and Over-

flow Lands Act and the Green Act stimulated a massive land rush for Califor-

nia riparian wetlands, and by 1900, hundreds of thousands of streamside

forests and woodlands were being cleared, plowed, and planted. Water diver-

sions both dried up riparian zones and permitted the conversion of others to

cultivated agriculture.

While the pace of conversion has diminished over the years--the process

is essentially permanent and requires doing only once--it still continues

today. Remnant valley oak forest in the lower Cosumnes River system is being

cleared and burned. Floodplain woodlands on the Stanislaus, Merced, San

Joaquin, Sacramento, and othe~ Central Valley river systems are being bull-

dozed to make way for cereal crops and orchards. Riparian and aquatic wet-

lands in the Butte Sink are being levelled, diked, and converted to rice

culture. Unique riparian wetlands in Modoc County, fed by runoff from the

Warner Mountains and critically important nesting habitat for the Greater

Crane, are being plowed and planted to alfalfa. Modern agriculturalSandhill

practices, such as aerial spraying of herbicides and burning of stubble and

clean tillage, all destructively impact remnant riparian systems adjacent to

or interspersed in agricultural lands.

Cultivated agriculture as practiced in California is, with respect to

riparian systems, an "alternate use" rather than a "multiple use." Stated

another way, given our present agricultural practices and attitudes toward

the land, there is very little middle ground. Either the riparian zone is in

cultivated agriculture, or it is not, in which case it may be functioning as

riparian system. There is much to be gained from restoring certain ripar-a

ian values to lands presently in cultivated agriculture: erosion control,
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water quality improvement, wood production, integrated pest control, to name

a few. But there is no discernible trend toward this more harmonious middle

ground, and a long" road to travel before the values of cultivated agriculture

and riparian systems will be sufficiently integrated for us to enjoy the many

productive values of that integration.

Grazing

The question of grazing impacts on riparian systems is a difficult one,

and one that requires special attention. Those who have spent any signifi-

cant amount of time in the field where riparian vegetation has been exposed

to continued heavy livestock grazing know its degrading impacts. Some of the

effects are listed below:

I) seedling and sapling trees are reduced or eliminated;

2) groundcover herbs, forbs, and grasses are cropped back and sometimes

eliminated;

3) young shoots and branches are nipped off and.the plants stunted;

4) browse lines appear where the shrubs and lower tree branches are

trimmed off as high as the animals can reach;

5) streambanks are fractured and eroded, and stream channels are broad-

ened and shallowed;

6) stands of cottonwood, sycamore, and valley oak are all large size-

classes, trees mature or and dying;with old

7) upland plant species appear in the riparian zone.

All these are symptoms of chronic overuse of riparian systems by livestock

and can be seen where livestock/riparian system interactions are

uncontrolled.

Livestock grazing impacts on riparian systems are not in any way limited

to California. Rather it is a significant national issue, and much impor-

tant research is presently underway to find solutions (Leopold 1974; Platts

1979, 1981a, b; Behnke and Raleigh 1978).

It is useful the into Of the IIto put question regional perspective.

western states, nearly one-half of the land area is under federal control,

and of that land more than 75 percent is grazed by domestic livestock. A

very large, but presently unknown percentage of privately owned rangelands
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are also grazed by livestock. According to Behnke and Raleigh (1978) and

Dregne (1978), overgrazing of rangeland in the United States has resulted in

70 percent of the western grazing lands producing less than 50 percent of

their forage potential. In 1975, the BLM reported that only 27.6 million

acres of public ranges were in good to excellent condition while 135.3

million acres were in the unsatisfactory categories of fair or poor condition

(U.S. Bureau of Land Management 1975). By as early as 1932, some 50 percent

of the original productivity of western rangeland had been lost. That same

BLM report stated:

The inevitable results of overuse and depletion of the range were
decreased vegetation and forage, accelerated soil erosion and run-
off, and instability of the livestock industry dependent upon the
public domain... One hundred years was considered a minimum of time
needed to restore the public land to its original productivity.

According to Behnke and Raleigh (1978), who have examined the problem

principally in the Rocky Mountain states, but also to some extent in Califor-

nia:

The overgrazing problem is focused most intensively on the produc-
tive riparian zone because livestock tend to concentrate along
stream bottom lands.    This situation is especially critical at
lower elevations in arid and semi-arid regions where the grazing
season is long and, by mid-summer, the only water and the majority
of the palatable vegetation is found along streams. Other poten-
tial multiple use conflicts, such as logging, can occur and ripar-
ian communities still be preserved, if certain guidelines pertain-
ing to buffer strips are followed. There presently are no such
guidelines or range management techniques in use short of fencing,
that can protect riparian vegetation from overgrazing by domestic
livestock.

The western states are now more aware of the problem. In some cases the

question of livestock grazing impacts upon wildlife populations is being

addressed. For example, Duhnkrack (1984) recently reported for Oregon:

As in other states, riparian areas in Oregon are subject to use
pressures from livestock grazing, timber cutting, road construc-
tion, rock and gravel quarries, and recreational development. The
most significant of the use pressures are those of livestock
grazing. Evidence of this is the management of Malheur National
Wildlife Refuge in southeastern Oregon.    Established in 1908,
primarily because of its value for migratory waterfowl, the area
has been the focus of unabated controversy over cattle grazing.~ In
1948, 50,000 mallard were counted in the refuge, in the early 1970s

!
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the number was 2,000. Again, in the early 1970s for two consecu-
tive years, 230 nesting pairs cranes produced only two young.of

Destruction of habitat and increased predation ste~ming from over-
grazing by cattle have been cited as the principal cause of the
mallard population decline and lack of crane nesting success.
Since the early 1970s, cattle allotments have been reduced. The
mallard population now numbers close to 14,000 and the cranes suc-
ceeded in hatching 46 young in 1980. Nevertheless, this is an
example of the kinds of pressures land managers face in Oregon when
determining the highest and best use of public riparian areas.

Some of the effects of grazing on riparian systems are illustrated in

figures 4.13, 4.14, 4.15, 4.16, and 4.17.

To summarize, livestock grazing throughout California has had and con-

tinues to have important impacts on riparian systems. Research presently

underway is seeking ways, such as rest-rotation and other strategies, to

reduce the impacts. In some instances, fencing to exclude livestock from

riparian zones may be necessary. In California we are just beginning to

realize the nature and extent of the problem. More research will help to

define both the problem and possible solutions. However, overgrazing is

sufficiently widespread, obvious, and its damaging effects upon the resource

base sufficiently great that corrective management strategies will need to be

instituted as soon as they can be organized.

Stre~mflow and Groundwater

Demands on California’s limited water supplies are increasing as the

state’s population continues to grow and the acreage devoted to irrigated

agriculture continues to expand. The California Department of Food and

Agriculture (DFA) estimates that 85 percent of the water used in California

is for agricultural purposes. Most of the mainstem rivers and streams former-

ly flowing into the Central Valley floor have now been dammed and the waters

partially or totally diverted. Additional dams and diversions are either

under construction or at various stages of design or development.
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Figure 4.13.--Looking upstream from the fenceline dividing two properties

through which an intermittent creek passes, in the lower western foot-
hills of the Sacramento Valley west of Red Bluff. Note the healthy

young riparian vegetation lining the streambanks.    Cattle are being

excluded from the riparian zones on this property. (Photograph o R.E.
Warner.

!
Figure 4.14.--Looki~g downstream from the same fenceline point as in figure

4.13. The fe~ce dividing the two properties can be seen at the left.

Note the paucity of mature riparian vegetation, the breakdown of stream- ¯
banks, and lack of vegetation regeneration. Cattle entry into the ripar-
ian zone is u~controlled on this p~operty. (Photograph © R.E. Warner.)
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Figure 4.15.--Cattle loafing in the streambed of Little Panoche Creek in the

western foothills west of Firebaugh, Madera County. Note the absence of

riparian vegetation on the floodplain, except for several mature cotton-
woods, and the vertical streambanks, the latter caused in part by poor

management practices in the upper watershed.    (Photograph ~ R.E.

Warner.)

Figure 4.16.--Same site as in figure 4.13, from the streambed.    Note the

strongly developed browselines on the cottonwoods, caused by livestock
reaching up to eat the leaves and twigs. Note also the complete absence

of young cottonwoods, or other leafy vegetation in the floodplain. The

cattle have been spooked and have moved farther upstream. (Photograph

© R.E. Warner.)
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Figure 4.17.--Effects of livestock grazing on a riparian zone. Removal of

streamside vegetation has exposed banks to hydraulic effects of winter

storm flows, resulting in serious bank erosion.    (Photograph o R.E.

Warner.)

The diversion of water from the watercourse obviously dewaters the

stream, either partially or altogether.     It is possible to walk up the

streambeds of formerly rushing streams, like the Feather River, on fhe sun-

baked cobbles of the riverbed below hydroelectric project water diversions.

For the stream biota, both riparian and aquatic, the effects are serious

indeed. There is no more aquatic and amphibian life in such places. The

effects on riparian vegetation are significant but less clear.    Recent

research on Rush, Walker, Parker, and Lee Vining creeks, all flowing into

Mono Lake, has shown that where the water diversions are substantial, ripar-

ian vegetation is destroyed and corridors of cottonwoods and other streamside

trees are replaced by sagebrush and rabbitbrush (fig. 4.18 and 4.19) (Stine,

Gaines, and Vorster 1984).
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Figure 4.18 .--Rush Creek, Mono Lake ’ s largest tributary stream, before

N diversion, about 0.1 mi. southwest of Highway 395, ca. 1920.
(Photograph courtesy of Enid Larsen via Stine, Gaines, and Vorster
1984.)

!
I Figure 4.19.--The abandoned channel of lower Rush Creek in 1981.    This

photograph was taken from the same point as figure 4.18. Streamside
riparian woodlands, marshes, and meadows are gone. (Photograph by David

i Strelnick.)

I
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The experience of Owens Valley, Inyo and Mono counties, is a classic

example of the riparian system damage that can result from unregulated ground-

water withdrawal. Gaines and DeDecher (1982) analyzed the impacts of ground-

water pumping there by the Los Angeles Department of Water and Power, and

reported the following:

Since 1970, over 24,000 acres of Owens Valley vegetation have been
harmed by the pumping (Griepentrog and Groeneveld 1981). On 10% of this
land, less than 20% of the original cover remains alive. Aerial photo-
graphs show vast areas of dead shrubs and barren land in the vicinity of
the well fields. (An exception was the wet year of 1979, when above-
average precipitation caused the germination of a green growth of tansy-
mustard (Descurainia pinnata); which dried early in the season.)
Moreover the vegetation is unlikely to recover in our lifetimes, for even
with adequate groundwater most of the plants require exceptionally
favorable climatic conditions for seed germination and seedling survival.
Saltgrass meadows particularly have been destroyed, persisting only around
seeps from the Owens River, the aqueducts, and irrigated pastures.

Since diversions began in the 1940s, the riparian woodlands, marshes,
and meadows along the lower reaches of Mono Lake’s major tributary streams
have gradually died. Stumps and snags are all that remain of the aspens
and pines that once lined lower Rush and Lee Vining creeks, Mono Lake’s
largest tributary streams. Marshes and wet meadows have vanished entirely.

This pattern of progressively increasing human use is not limited to

California. The U.S. Council on Environmental Quality (1981), in a study of

major environmental trends, reported:

Increased demand is causing significant competition among major
users of water. Streamflow in 14 of the 106 subregions [of the
United States] is inadequate to support navigation, hydropower,
recreation, fish, wildlife, and other instream uses in an average
year. Inadequate means that 70% or more of the water is consumed
offstream during a given year. In a dry year, nine more subregions
are in the 70% or more depletion category.

There are frequent conflicts between water stored for hydropower opera-

tions and the minimum flow needed below the impoundments for fish and wild-

life habitat and recreation. A potential conflict in some western states is

the use of water for irrigation and for the extraction and transport of coal

and oil shale.

As can be seen in figure 4.20, California is but one of Ii western

states presently experiencing inadequate surface water supplies for instream

use. It is the southern two-thirds of the state where this heavy withdrawal

!
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Subregions w~h inad~uate streamflow

~ 70% or more depl~ in av~age year
~ 7~ or more depl~ed in d~ year
~ Less than 70% depleted

Figure 4.20.--Regions with inadequate surface water supply for instream use,
1975. Note that nearly two-thirds of California presently experiences
greater than 70 percent depletion of its surface water supplies due to
diversions from rivers and streams during an average rainfall year.
(From U.S. Council on Environmental Quality 1981.)

of water from the natural watercourses occurs. Such extensive diversions of

streamflow reduce the amount of water available to riparian systems, which in

turn potential productivity ability to supportlowers their and limits their

fish and wildlife populations, and to provide ~enity and other public

values.

Groundwater, the subsurface water trapped in porous underground forma-

tions, is also a major source of fresh water for much of the country. Rough-

ly half the population of the United States now depends on groundwater for

domestic use. Some areas of the West and the High Plains rely on groundwater

I
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for 80 percent or more of their fresh water (U.S. Council on Environmental

Quality 1981).

Overdraft of groundwater occurs when either: a) water is withdrawn more

quickly than the aquifers can be recharged; or b) the aquifers contain

"fossil water" (water collected during a geologically earlier and wetter

period) which cannot be replaced by natural recharge. As groundwater over-

draft proceeds, water tables are lowered, and many aquatic and riparian wet-

land systems are adversely affected. Springs, seeps, meadows, and riparian

woodlands may dry up, their vegetations replaced by more xeric upland

species. In less severe cases, vegetation and wildlife may be adversely

affected only during periods of drought.

All or parts of 27 states, most of them in the West and South, are now

experiencing moderate to critical groundwater overdraft. According to the

U.S. Council on Environmental Quality (ibid.), groundwater overdraft is a

serious problem in the High Plains from Nebra3ka to Texas and in parts of

Arizona and California. As is indicated in figure 4.21, California is pre-

sently "moderately" overdrafting (21-500 million gallons overdraft per day)

about 60 percent of its basins and "critically" overdrafting (more than 500

million gallons overdraft per day) about 20 percent of its aquifers.

the West, federal and state agencies with natural resourceThroughout

management and protection responsibilities are expressing serious concern for

the consequences of groundwater overdraft. For example, the BLM, which

manages many millions of acres of arid western lands, is evaluating remote-

sensing and other possible strategies to help identify and monitor ground-

water problems before they become severe (Jim Ruch, U.S. Bureau of Land

Management, Denver, Colorado, personal communication).    Similarly, the

National Park Service has become concerned with possible groundwater over-

draft at Organ Pipes National Monument in southern Arizona, due to with-

drawals for irrigation immediately outside the monument.    It has recently

begun a riparian inventory and monitoring program to establish baselines--if

damage has not yet occurred--and to begin defining some of the major impacts

which could occur, or which are presently occurring, in that arid and highly

susceptible ecosystem (R. Roy Johnson, U.S. National Parks Service, Tucson,

Arizona, personal communication).

4.42

I

C--054940
C-054940



¯ ° ~I~IP~ ~ Ground wat~ OV~drafl
" ~" ~ In million gallons ~r day
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Figure 4.21.--Areas of groundwater over~raft in the United States, 1975.
Note that about 60 percent of California is presently experiencing
"moderate" overdraft, and about 20 percent experiencing "critical"
overdraft of its groundwater supplies.    (From U.S. Council on
Environmental Quality 1981.)

It is interesting to note, in contrast, that despite the present wide-

spread groundwater overdraft in California--and the continuing trend of pro-

gressively greater overdraft--few studies have been undertaken to assess its

impacts on riparian or other wetland resources. As with ~ny other apsects

of riparian system management, more studies are needed to define the issues

and assist in effective planning and resource ~nagement. Yet the problem is

serious enough that corrective strategies should be put into place as soon as

possible, without waiting until all the necessary studies are complete.
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Additional Vulnerabilities

Space does not permit a full discussion of all the threats to California

riparian systems. A few are briefly mentioned below.

Exotic Plants

Salt cedar or tamarisk is crowding out native riparian vegetation at

hundreds of riparian sites in the desert and San Joaquin Valley. Because

desert riparian systems tend to be islands of vegetation in otherwise arid

uplands, site by site eradication is believed possible. Control and eradica-

tion efforts are now being attempted by a Sierra Club/Desert Protective Coun-

cil volunteer working group, with limited assistance by the BLM. State and

national parks in the desert are also attempting to remove this aggressive

invader. Salt cedar is now rapidly spreading throughout the San Joaquin

Valley as well. To date no control effort is underway there.

The exotic water hyacinth is plugging up parts of the Merced and San

Joaquin rivers. In some areas growth is so dense that the entire water

surface is covered with densely packed plants, making it unuseable by water-

fowl, beaver, and other wildlife.

Gypsy Moth

The exotic gypsy moth poses both direct and indirect threats. A native

of Europe, Asia, and Africa, it became first established in the Northeast in

1869. It was introduced into California from there in 1975. By the end of

1982, gypsy moths had been trapped in 14 California counties. That same year

it defoliated more than 13 million acres of forest trees in the northeastern

states, principally in Pennsylvania, New Jersey, Connecticut, and Massachu-

setts. Its larvae feed mainly on deciduous broad-leaf plants, such as oaks,

maples, sycamores, and other major riparian species. The larvae can complete-

ly defoliate the trees, often killing them or rendering them susceptible to

secondary attack by other insects or diseases. This exotic insect has the

potential for greatly damaging our remaining riparian forests and woodlands.
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Indirect Threats

Exotics such as the water hyacinth and the gypsy moth pose indirect as

well as direct threats to riparian ecosystems. In the case of the water

hyacinth, chemical control using 2,4-D is practiced. This herbicide is selec-

tively toxic to broad-leafed plants, of which riparian vegetation is largely

Decimation of streamside is inevitable if thiscomposed. riparian vegetation

chemical is used along watercourses.

The chemical pesticide carbaryl--or Sevin--is now being widely used to

control the gypsy moth. Serious considerations of safety have been limited

to those of human health risk. Sevin, and most other chemical pesticides

capable of killing the gypsy moth are broad-spectrum biocides. When applied

to riparian vegetation, they will also kill many hundreds of other riparian

invertebrate insect species. Virtually all the native riparian butterfly and

moth species are at risk (fig. 4.22), as well as bees, flies, many beetles,

caddisflies, and other species which feed riparian vegetation or inhabitupon

it. Aquatic larvae of species like the mayflies, stoneflies, and dragonflies

are also at risk.

These and other plant and animal exotics thus pose double-edged threats.

They damage and disrupt riparian ecosystems if they are not controlled. And

because our control weapons are so blunt and non-specific, riparian eco-

systems are further disrupted and species decimated if we attempt to control

the pests.
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Figure 4.22.--The larval (caterpillar) stage of the pipevine swallowtail

butterfly. The species is confined to the riparian zone, where the

larvae feed on leaves of the Dutchman’s pipe or pipe vine plant. One of
our largest and most magnificently colored butterflies, its wings are

metallic blue-green with a row of bright orange and white spots.
(Photograph © R.E. Warner.)
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5. HISTORICAL CHANGE IN CENTRAL VALLEY RIPARIAN SYSTEMS

INTRODUCTION

We have seen in a general way how landform, water, climate, and biogeo-

graphy all affect the nature of riparian systems throughout California. This

is an evolutionary perspective, in the sense that riparian systems and their

governing forces are examined over very large ~time spans--thousands to

millions of While this of thinking is valuable inyears. understandingway

the basic nature of these systems, the historical timeframe is also very use-

ful and brings the issues much closer to home. It was instructive, for

example, to use the historical time frame in our examination of some of the

more significant values and vulnerabilities of the natural systems formed by

these major interactions. The following section addresses riparian system

dynamics and change during the last 150 years.

THE PRE-SETTLEMENT LANDSCAPE

A and a half the Central Valley was a quite extraordinarycentury ago

place. Its watershed or hydrologic basin is enormous, extending from south-

eastern Oregon to the mountain ridges below Bakersfield, and encompassing the

entire western slopes of the Sierra Nevadas and the eastern slopes of the

Coast Ranges. The waters collected in this immense r~atural basin drained

down onto the Central Valley floor by way of a vast array of creeks, streams,

and rivers (fig. 5.1). The sediments of the valley floor--some of them over

50,000 feet deep--received part of those waters by percolation and became

large aquifers.    Snow accumulated in the mountainous regions during the

winter, then melted with the warmth of spring and su~er to produce the

second of two great annual pulses of water into the lowlands, the first pulse

coming with the winter rains themselves. These waters were ultimately col-

lected by the Sacramento and San Joaquin rivers and drained through the Delta

into San Pablo Bay and hence into the Pacific Ocean.

Figure 5.1. (facing pages)--Map of presettlement surface hydrology.
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These two pulses of water caused great expanses of lowland to be sea-

sonally flooded and produced large areas of floodplain or bottomland riparian

forest interspersed with sloughs, ponds, marshes, and marshy swales. Large

populations of beaver enhanced these mixed riparian/aquatic wetlands by

damming the sloughs and slower-flowing streams, creating even more ponds and

perennially filled distributaries. On slightly higher ground--at about the

100-year flood line--the wooded riparian zone graded into valley oak

savannahs and broad reaches of native prairie grasslands interspersed with

vernal pools. Some idea of what these forests looked like is gained from

figures 5.2 and 5.4.

In other still lower areas, great expanses of tule marshes were formed.

In the lower San Joaquin Valley, where local topography formed natural depres-

sions or where drainage was blocked by low natural dikes, seasonal lakes were

formed. Tulare Lake was the second largest natural lake in the United

States, covering between 760 and 1,000 square miles. Figure 5.5, what is now

the Creighton Ranch Preserve of The Nature Conservancy near Corcoran, Kings

indicates to some extent what the riparian wetland edge of TulareCounty,

Lake looked like during this period.

HYDROLOGY OF THE CENTRAL VALLEY

The surface hydrology of the Central Valley as it probably existed ca.

1800 has been depicted in figure 5.1. The patterns of water input into the

lowlands by the many streams and distributaries of the larger rivers can be

readily seen in this figure and explain the abundance of riparian vegetation

in this otherwise arid region. These numerous watercourses estensively dis-

sected the otherwise xeric uplands of the floor and lower slopes of the

Central Valley, creating many thousands of miles of riparian/upland ecotone

and liberally interspersing riparian vegetation through the aridlands. Pre-

settlement vegetation patterns of the Central Valley are shown in figure 5.6.

The hydrologies of the Sacramento and San Joaquin valleys, which have

both common traits and significant differences one from the other, are

described below. These overviews draw heavily on the recent evaluations of

Katibah (1984), who examined them as part of the California Riparian Study

Program, and of Rob Hanson and F. Thomas Griggs of The Nature Conservancy,
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Figure 5.2.--Floodplain riparian for,est, here principally valley oak, of the
lower Stanislaus River near its confluence with the San Joaquin River.
This forest was the final refuge of Estanislao and his people, one of
the last Indian resist the Mexi-groups to displacement by colonizing
cans. (Photograph R.E. Warner.)
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Figure 5.3.--"Near here [see fig. 5.2] in May 1829, Estanislao, the Indian
chief for whom the river and county were named, defeated Sgt. Sanchez in
a battle. Later the same month, Geno Vallejo returned with infantry,
cavalry and artillery, burned the woods and routed the Indians.
Estanislao escaped to Mission San Jose and Father Duran’s protection,
and was later pardoned by Gov. Echeandia." (From a bronze commemoratory
plaque in Caswell State Park, Stanislaus County. (Photograph R.E.
Warner.)

who are presently studying the historical hydrology and vegetation ecology of

the San Joaquin Valley.

Hydrology of the Sacramento Valley

The Sacramento Valley is bordered by tile mountains of the Coast Ranges

to the west, the Klamath and Cascade Ranges to the north, and the Sierra

Nevada to the east. To the south, the Sacramento Valley joins the San Joa-

quin Valley at the Sacramento/San Joaquin River Delta. The comparatively dry

interior Coast Range mountains have no large rivers draining into the

!
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I Figure 5.4.--"Wild grapes in great abundance overhung the lower trees,
clustering to the river, at times completely overpowering the trees on

- which they climbed, and producing beautiful varieties of tint..."

I (Belcher 1843.) (Photograph R.E. Warner.)
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Figure 5.5.--The edge of Tulare Lake near Corcoran. This area is part of the
Creighton Ranch Preserve of The Nature Conservancy and is one of the few
remnants of the Tulare Lake shoreline.    (Photograph by F. Thomas
Griggs.)

valley, only a few permanent streams, and many intermittent or ephemeral

creeks and sloughs. Some of the larger perennial streams include Stony,

Cache, and Putah creeks.

The Sacramento River rises in the Klamath Mountains at the north end of

the basin and is joined by two rivers, the McCloud and the Pit. The Sierra

Nevada mountains to the east provide the greatest number of rivers and major

streams draining into the Sacramento Valley--the Feather, Yuba, Bear, and

American rivers, and Butte and Big Chico creeks.

Numerous other smaller streams also flowed into the Sacramento Valley

from the surrounding mountains, although not all of these streams actually

reached the Sacramento River. Historically, natural levees and naturally

occurring flood basins prevented some streams from reaching the main rivers.
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Instead, these streams spread out "through a welter of distributaries"

(Thompson 1961) on the valley floor. These distributaries typically ended in J

"sinks" of tule marsh (fig. 5.7) surrounded by and interspersed, wherever the

land was a bit higher, with riparian woodlands. Putah, Cache, and Butte

creeks are among those streams which never joined the main river network in

the Sacramento Valley. Stringer woodlands of valley oak, cottonwood, and

willow flanked their watercourses, with larger groves of open park-like

floodplain woodlands, principally valley oak, further out.

The Sacramento Valley and its surrounding foothills, unlike the San

Joaquin Valley region, receive substantial rainfall in the winter and early

spring. This resulted in Sacramento Valley rivers experiencing maximum flows

from December through March, instead of May and June, as is characteristic of

most western rivers, including those in the San Joaquin Valley (Fortier

1909). Snowmelt fortified the river flow in the Sacramento Valley through

late spring. Annual summer drought brought the low flow rates found in these

rivers through late fall.

During the peak flows of the Sacramento Valley rivers, the flood basins

were filled by sediment-carrying waters. The natural levees dividing the

flood basins from the major rivers were initially developed and then aug-

mented by this annual flood cycle. Impressive natural levees along the

Sacramento River, "...from 5 to 20 feet above the flood basins..." and one to

10 miles in width, averaging three miles, "...formed corridors of generally

dry land during times of flooding..." (Thompson 1961). The other major

Sacramento Valley rivers and streams also formed well-developed natural

levees. The natural levee at the confluence of the American and Sacramento

rivers was one of the highest, reported at one time to be 28 feet. This was

one reason why the original settlement of Sacramento was located there.

Figure 5.6. (facing pages)--Pre-settlement vegetation patterns of the Central
Valley. Outer boundary is the upper edge of the blue oak/digger pine
zone. Note the extensive riparian forests on the floodplains of all
major rivers.    (Modified from Roberts, Howe, and Major 1977; and
K~chler 1977.)
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Figure 5.7.--Central Valley tule marsh, with a stringer of riparian
vegetation in the background. This is what many thousands of acres
along both sides of the Sacramento and San Joaquin rivers looked like in
the early post-settlement period. (Photograph by F. Thomas Griggs.)

Hydrology of the San Joaquin Valley

The San Joaquin Valley is bounded by the flat relief of the Sacramento/

San Joaquin River Delta to the north, the mountains of the Sierra Nevada to

the east, the Coast Ranges to the west, and the Tehachapi Mountains to the

south.

The Coast Ranges and the Tehachapi Mountains bordering the San Joaquin

Valley receive only limited rainfall. Most of the streams which originate in

these mountains were intermittent in flow.    Probably the most notable of

these intermittent streams was Los Gatos Creek, whose alluvial fan on the

valley floor helped form the Tulare Basin, a major influence in the hydrology

of the San Joaquin Valley.
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Numerous Sierra Nevada rivers and streams flowed into the San Joaquin

Valley, including the Cosumnes, Mokelumne, Calaveras, Stanislaus, Tuolumne,

Merced, Chowchilla, Fresno, San Joaquin, Kings, Kaweah, Tule, White, and Kern

rivers. The extensive alluvial floodplains of all these rivers, formed as

the waters left the mountains and spread out over the bottomlands, were

clothed with riparian woodlands. Some of these were dense, gallery riparian

forests; others were open, park-like stands, probably kept open at least in

part by periodic fires set by the Indians. It is estimated, for example,

that the riparian floodplain woodlands of the Kaweah River once covered some

400 square miles.

The San Joaquin Valley is itself divided into two distinct hydrologic

basins: the San Joaquin and the Tulare. The San Joaquin Basin is drained by

the San Joaquin River; the Tulare Basin has no perennial surface outlet, but

drains into the San Joaquin Basin when it becomes filled.

The Tulare Basin was formed at the south end of the San Joaquin Valley

by the merging of alluvial fans from the Kings River to the east and Los

Gatos Creek to the west (Cone 1911). This ridge, about 30 feet higher than

the lakebed, has been responsible for capturing the runoff waters and turning

what could have been "Tulare River" into Tulare Lake. Water originating from

the major Tulare Basin rivers--the Kings, Kaweah, Tule, White, and Kern--and

from smaller streams like Deer Creek and Pozo Creek, flowed into this basin

and found no normal outlet to the sea. Instead, large inland lakes formed--

Tulare, Buena Vista, Kern, and Goose lakes. These largely temporary lakes,

extremely shallow as they flooded the nearly flat landscape, expanded greatly

as winter and spring runoff filled them. As the seasonal lakes filled beyond

capacity they flowed into one another, finally rising above the natural allu-

vial barriers which divided the Tulare and San Joaquin Basins, sending tremen-

dous quantities of water down Fresno Slough into the San Joaquin River. The

name "Tulare" derives from the Spanish "tule", a term applied to all marsh-

land plant species. Today "tule" is used to describe the native bulrush.

Tulare Lake was the largest of five lakes in the Tulare Basin. They

were all connected by a system of twisted, slow-moving, tule-lined sloughs.

The southernmost lake, fed by waters of the Kern River, was Kern Lake, south

and west of the present Bakersfield. It was about three miles by six miles
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in size. The Kern River also filled Buena Vista Lake (nine miles by six

miles), nestled up against the Coast Range hills in western Kern County.

Water from Kern and Buena vista lakes flowed north through "Buena Vista

Slough, about 80 miles of slough country. In the midst of all these channels

was Goose Lake, a long (up to 20 miles), narrow (one to four miles) body of

shallow water. Kern River water, after flowing through Kern, Buena Vista,

and Goose lakes (and numerous unnamed sloughs) entered the south end of

Tulare Lake.

Because the floor of the Central Valley rises as one travels south,

drainage proceeds naturally in a northerly direction. Tulare Lake is a

large, flat, saucer-like basin; the bottom of the lake bed stands at 179 feet

above sea level. The lake surface fluctuated historically with the annual

rainfall and spring runoff from the Sierra snowpack, but had an average sur-

face elevation of 210 feet. The greatest recorded lake depth, 37 feet, came

in 1852 and 1862 when the surface rose to 216 feet above sea level, covering

an area of 760 square miles. An 1844 account by Fremont describes an even

deeper, more extensive lake, perhaps up to 1,000 square miles in area.

The lake could only get so full before water would spill from its rim

like a too-full bathtub. Under pre-settlement conditions, all of the water

which entered Tulare Lake was confined within its shoreline until the lake

reached the surface elevation of 207 feet. Upon reaching this critical

depth, Tulare Lake water would flow north through tiny Summit Lake,28-foot

the smallest and northernmost of the five lakes, and ultimately discharge

into the San Joaquin River. The actual outlet for the Tulare Lake system was

a narrow opening through the barrier ridge which contained the lake water.

Located a few miles southeast of present-day Mendota, Fresno County, this

natural bottleneck was called Sanjon de San Jose. The 207-foot elevation

marked the bottom of an opening which was only 16 feet wide at the bottom and

40 feet wide on top. In over half the years prior to settlement, the surface

of Tulare Lake rose to over 207 feet, sending its overflow north through

Fresno Slough to join up with delta-bound San Joaquin River flows.

Stories of paddleboat travel between Bakersfield and San Francisco are

[ictional. The bottleneck at Sanjon de San Jose would only be navigable in

high-water years. Even at such times, the correct channel was difficult to
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find, and only small craft could navigate the slough. There are only three

recorded passages between the San Joaquin River and the Tulare Lake Basin.

One involved a group of sailors that jumped ship in San Francisco, stole a

whale boat, sailed it all the way up the San Joaquin River, entered Tulare

Lake, and finally made their way to Buena Vista Lake. This adventure took

place in the mid-1850s. In 1868, a trip from Tulare Lake to San Francisco

Bay was made by Richard Smith, who captained a scow carrying one ton of

honey. During the big 1938 flood, Frank Latta, noted Yokuts ethnographer,

left Bakersfield with three young men in a motorboat. After 14 days and 450

miles, they tied up on Treasure Island in San Francisco Bay.

Later in the season, after the overland flow of water had ceased, sub-

stantial quantities of water were still drained from the Tulare Basin into

the San Joaquin River via subsurface flow. This underground flow may have

doubled the San Joaquin River’s volume (Anonymous 1873). This undoubtedly

helped to maintain the flow of the San Joaquin River in its southern reaches

during the long, dry Central Valley summers.

The San Joaquin Valley rivers, whose waters were primarily snowmelt,

tended to reach maximum flow in May and June. In contrast, peak flow in the

Sacramento Valley was usually in March, although some of the major peak-flow

rainfloods have occurred much earlier in the winter (1955-56 flood--December

and January; 1964-65 flood--December and January; 1970 flood--January). In

addition, the San Joaquin River’s flow into the Delta in its peak flow period

was less than one-half the discharge rate of the Sacramento River during its

usual peak flow period in March. Despite this difference in peak flow tim-

ing, the two rivers discharged approximately equal amounts of water into the

Delta.

San Joaquin Valley rivers and streams in most instances did not produce

the large, natural levees characteristic of the Sacramento Valley. Peak

water flows in San Joaquin Valley rivers and streams were typically less than

those in the Sacramento Valley, thus limiting their ability to pick up and

carry sediment for great distances. Natural levees did form along the major

northern San Joaquin Valley rivers--the Tuolumne, Stanislaus, Merced, Mokel-

umne, Cosumnes, and northern San Joaquin.

5.15

C--054959
C-054959



The southern (upper) reaches of the San Joaquin River developed natural

levees only poorly, and only as the river entered the valley floor. Never a

particulary big river, it ranked third in peak flow among San Joaquin tribu-

taries after the Tuolumne and Kings rivers (Cone 1911). Relatively low-

energy peak flows resulted in suspended sediment deposition and natural levee

formation only where it first entered the valley. From there until it

reached Fresno Slough, the San Joaquin River received no surface tributaries.

At that point it received the surface floodwater flows through the Fresno

Slough from the Tulare Basin and the underground flow through the extensive

Tulare Basin aquifer.

Both of these flows were substantial, but both lacked significant sedi-

ment content. The overland flow through Fresno Slough had already deposited

its sediment load in the shallow Tulare Basin lakes. The subsurface waters

had been filtered of any sediment long before they joined the San Joaquin

River. Thus, while the southern San Joaquin River gained a large water flow,

especially during the peak spring flood, it was unable to build any signifi-

cant natural levees because of the low sediment load. With no natural levees

to contain its waters, the San Joaquin River spread out over the flat valley

floor, sustaining the large freshwater marshes still found there today. The

first major sediment-carrying waters to reach the San Joaquin River for many

miles occurred at its confluence with the Merced River. From here to the

Delta, substantial natural levees were built along the San Joaquin River.

The Tulare Basin rivers developed natural levees where these rivers

first entered the valley. The shifting courses of these rivers undoubtedly

allowed many miles of levees and large areas of floodplain riparian woodland

to be formed. The levees themselves tended to be quite narrow compared to

those of the Sacramento Valley rivers.

EXTENT OF PRE-SETTLEMENT RIPARIAI~ FORESTS

Some Estimates

While the largest and most diverse riparian forests occurred on natural

riverine levees and floodplains, well-developed riparian systems were found

5.16

C--054960
C-054960



along virtually all watercourses in the Central Valley. Most riverine flood-

plains supported riparian vegetation to about the 100-year flood line.

According to various accounts, the Sacramento Valley had approximately

800,000 acres of riparian forest remaining by 1850 (Smith 1977; Roberts,

Howe, and Major 1977). No comparable estimate for riparian forests is avail-

able for the San Joaquin Valley. However, based on maps compiled by J. Greg

Howe (ibid.) and K~chler (1977) showing presumptive original riparian

forest distribution, and estimates Katibah (1984), Warner (1984), F.upo~ by

Thomas Griggs (personal communication), and others, it is conservatively esti-

mated that the Central Valley contained between 1.6 and 2.0 million acres of

riparian forest and woodland under pre-settlement conditions. As used here

"forest" refers to closed-canopy, large tree associations, and "woodland" to

open canopy, more widely spaced tree associations.

Howe’s map was based on early soil maps and covers an area in the Cen-

tral Valley from the Sacramento River at Redding in the north to the Merced

River in the south. K~chler used a variety of criteria for locating presump-

tive riparian forest zones.    Katibah measured the presumptive riparian

forests shown on Howe’s map for areal extent. This estimate yielded a value

of 771,600 acres of pre-settlement riparian forest. This value must be con-

sidered extremely conservative for that area, as Howe’s map depicts only the

large, contiguous riverside riparian forests. The many smaller areas of

riparian-indicator soil-types were below the mapping level of the historic

soil maps used in the presumptive riparian forest map preparation. Also, the

more open bottomland floodplain woodlands were often considered erroneously

to be "savannah" or some other non-riparian vegetation-type.

More recent studies indicate that these estimates are conservative and

require further refinement. On-going field surveys by F.T. Griggs and R.E.

Warner strongly suggest a much larger figure. Griggs and Warner (unpub-

lished data) looked especially at the floodplain riparian systems of the

Kings, Tule, Kaweah, Kern, and San Joa~uin rivers, and the riparian zones of

the lakes and sloughs in the Tulare Basin. They have tenatively concluded

that the Kaweah River floodplain alone contained some 400 square ~iles

(256,000 acres) of floodplain riparian woodlands, based on field data and a

review of historical information.    A careful study of the vegetational
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history of the Kings River floodplain will undoubtedly produce a riparian

woodland figure significantly larger than that of the Kaweah, raising esti-

mates of pre-settlement riparian vegetation by 20 to 40 percent. Taking all

data into account, the present "best estimate" of pre-settlement riparian

wetland vegetation in the Central Valley is at least 1,600,000 acres; and of

aquatic wetiands 1,500,000 acres.

Swamp and Overflow Lands
The hydrologic picture is made more complex, and at the same time both

more interesting and understandable, by one additional perspective--that of

the "swamp and overflow lands." These were floodplain bottomlands that were

flooded virtually every year, beginning with the winter rains and continuing

through the spring thaw and runoff. The duration of seasonal flooding varied

from a few days to several months, depending on timing and magnitude of

storms and snowpack (Zeiner unpublished; California Division of Water Re-

sources 1931a,b). Prior to extensive levee construction and water diversion

in the mid- and late-1800s, these periodically inundated floodplain wetlands

covered over three million acres of the floor of the Central Valley.

In 1850 the U.S. Congress passed the Arkansas Swamp Act, permitting

these "swamp and overflow lands" to be turned over to the states. In 1871,

after much quarreling over where boundaries should be, the U.S. Secretary of

Interior accepted the state’s determination of 2,192,506 acres of "swamp and

overflow lands" (Thompson 1957; Zeiner unpublished).    Later, the then-

California Division of Water Resources, in Bulletins 26 and 29 (1931a,b)

concluded that in the Central Valley there were some 3,119,000 acres of flood-

plain bottomland subject to "seasonal or permanent flooding," of which

1,500,000 or more acres were more permanently flooded tule marsh lands. Of

this, an estimated 1.38 million acres was. in the Sacramento Valley, and some

1.75 million acres in the San Joaquin Valley.

These floodplain lands which were subject to "seasonal or permanent

flooding" were a complex mix of aquatic and riparian wetlands, and more per-

manent water bodies. While it is not possible from historical evidence to

determine what percentage of this area was riparian and what percentage

aquatic wetland and permanent lake, field and cartographic studies suggest
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that the figure of 1.6 million acres riparian wetlands and 1.5 million acres

of aquatic wetlands is a reasonable estimate. The distribution of these over-

flow lands in the Central Valley is shown in figure 5.1. Note that the map

does not separately delineate the tule marshes. They generally lay in the

lowest-lying portions of the Central Valley floodplain.

Pre-~old Rush Human Impacts

In California, it is customary to think in terms of the arrival of the

Spanish, Mexican, and Russian explorers and immigrants as the onset of the

historical period. Yet most of the written historical record postdates that

time and coincides more with the arrival in the Central Valley of immigrants

from the eastern part of the United States and others who arrived from the

1840s onward.

Actually, the first human immigrants to and first real inhabitants of

the Central Valley had arrived perhaps I0,000 earlier. These aborigi-years

hal Indian peoples--the Maidu, Interior Miwok, Wintun, and Yokut--had come

from the north and east and settled throughout the length of the Central

Valley (Heizer 1966). Radiocarbon-dated artifacts near Lake Buena Vista in

the lower San Joaquin Valley clearly indicate habitation in the Central

Valley by 7,500 B.P. Human bones reportedly associated with fossilized bones

of now-extinct Pleistocene mammals near Fresno provide some suggestion that

man may have been there 12,000 years ago (Heizer and Elsasser 1980).

Wherever and whenever their origins, these early Indian peoples lived

lightly on the land in modest numbers. According to S.F. Cook (1976), at the

time of the first Spanish settlement in 1769, the Sacramento Valley may have

had an aboriginal population of some 76,000; the San Joaquin Valley one of

about 84,000. Indeed, the Indian population for the entire state at the time

of Spanish-Mexican settlement was estimated at 310,000, or about one person

for each two square miles of the state’s 155,650 square miles (ibid.).

Their population numbers were regulated by minimal resource availability

determined by drought, natural crop (e.g., acorns, salmon) failure, or other
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1
scarcity. While they no doubt modified the primeval conditions which graced

their first arrival, the overall impact of Indian populations was small.

One significant impact of these peoples upon the Central Valley riparian

bottomlands was that of fire. Early historical accounts of the floodplain           I

woodlands described them, in contrast to the denser river-edge forests, as

open, park-like stands.

This timber belt [adjacent to Cache Creek near Woodland, Yolo
County] is composed of the most magnificent oaks I have ever seen. III

They are not crowded as in our forests, but grow scattered about in
groups or singly, with open grass-covered glades between them; the
trunks often seven feet in diameter soon divided into branches,
which spread over an area of which the diameter is considerably                 I
greater than the height of the tree. There is no under growth
beneath them, and as far as the eye can reach, when standing among
them, an unending series of great trunks is seen rising from the                 I
lawn-like surface. (U.S. Secretary of War 1857.)

Thompson (1961) in his paper "Riparian Forests of the Sacramento Valley,

California," observed:                                                                                     I

A probably important supplemental factor in minimizing tree growth
was the widespread Indian practice of burning the luxuriant growth
of dried-out grasses and herbaceous vegetation during summer.
Numerous early visitors to the Sacramento Valley describe the great
extent of these fires. (John Work, for example, noted in 1833 that

the junction of the Feather and Sacramento rivers "The country                  ¯near
has recently been overrun by fire so that we can scarcely find
feeding for our horses.") The burning of the valley herbs pro-
duced a quick, hot fire capable of killing seedlings but doing                 I
little damage to established trees. In this connection it may be
noted that the valley oak’s distinctive bark, often three or four
inches thick, provides good fire-protection. Where present on the                  ¯
valley floor, the oaks usually stand in scattered groves--a distri-
bution that might well be explained by an infrequent, localized
combination of edaphic and biotic influences that permitted germina-
ting seedlings to establish themselves. Presumably, grass fires                  I
were one of the major negative influences limiting the growth of
seedlings.

The second wave of immigrants--the Spanish and Mexican peoples who

s~ttled sparsely through the land in the latter 1700s--brought with them

domestic livestock. The cattle, sheep, horses, and other herbivores which           I

they introduced were often turned loose to forage and then periodically round-

!
,I
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I ed up for harvest. It was this free-roaming, often feral livestock, far more

than the immigrants’ limited farming practices, that first began influencing

I t he distribution and character of the region’s riparian resources. Yet the

cumulative impacts of that period were not enough to greatly degrade the

natural productivity of the Central Valley system. Then too, most of the

I           population development of the Spanish-Mexican period took place along the

coast south of San Francisco. Several very large land grants were issued in

I the Central Valley, and ranches developed on them by the 1840s.

It was the immigrants from the eastern U.S. and Europe which provided

I t he largest numbers and had the greatest influences in modifying the charac-

ter of the indigenous landscape not only of the Central Valley, but of all of

i California. Thus, it seems most useful to examine the history of Central

Valley riparian systems from about 1850, when the first large immigrations

into the region began.

!
Pos~-~old Rush Human Imp,cts

I Elna Bakker, author of "An Island Called California" (1972) has stated:

"No natural landscapes of California have been so altered by man as its bot-

I tomlands." The once-lush and extensive riparian forests, forming natural

vegetation corridors along many of the Central Valley’s watercourses, are

i mostly gone today. These forests were, in Thompson’s words, "...modified

with a rapidity and completeness matched in few parts of the United States"

(Thompson 1961).

I The reasons for the rapid decline of this once-extensive vegetation are

not hard to find; one needs only review the cultural history of the Central

I Valley for the last century and a half.

Prior to 1822, the land known as California was claimed and ruled by

I Spain. Little development occurred during this period, and at the cessation

of Spanish rule in 1822, only about 30 ranches or farms had been granted in

California (Fortier 1909). Mexico assumed control of California until 1848.

I             By "... 1846 no less than eight hundred large tracts containing some of the

best land in the State had been given away" (ibid.). The character and

!                                ,size of the large Mexican land grants had a profound influence on the social,

I 5.21

C--054965
C-054965



commercial, and agricultural development of the Central Valley (ibid.),

development which would ultimately and adversely affect riparian vegetation.

With the annexation of California to the United States in 1848, rapid

development of the Central Valley began. The Gold Rush, beginning in 1849,

exerted enormous land-use pressures and led to rapid and often unplanned

development of the valley.

Riparian vegetation removal produced one of the first significant losses

in the natural environment of the Central Valley. The large number of immi-

grants seeking their fortunes in the gold-bearing Mother Lode rivers and

streams soon found that agriculture provided a much more stable and practical

existence. The riparian forests, often the only significant woody vegetation

on the valley floor, were used by the growing agricultural community for

fencing, lumber, and fuel (Thompson 1961). Steamships plying the Sacramento

River were also heavy users of local wood fuel. Knight’s Landing on the

Sacramento River was a site where cordwood was loaded onto these ships. It

has been speculated that this wood came from the Cache Creek and Sacramento

River riparian forests because Knight’s Landing is adjacent to the now-tree-

less Yolo floodbasin. This supplying of fuel wood to the numerous wood-

burning vessels on the Sacramento River must have contributed significantly

to the early destruction of the local riparian forests (ibid.).

As early as 1868, the general scarcity of woody vegetation was noted in

the valley by some of its inhabitants. The pressures on riparian forest vege-

tation continued as farmers found that the soil on the natural levees was

very fertile, easily managed, and not subject to the seasonal flooding of

nearby lower-lying ground (ibid.). As agriculture expanded in the Central

Valley, water demand began to exceed supply. Farmers also found that the

valley had too much water in the winter and spring, and not enough in the

summer. Water development and reclamation projects were started, primarily

for agriculture and community flood protection, and rapidly eliminated many

of the valley’s native wetland systems.

With agricultural expansion, cities grew to support the new industry.

Many valley towns and cities were built in floodbasins and upon active flood-

plains and were subject to seasonal flooding. The city of Sacramento suf-

fered a tremendous flood in 1850, and its response, the building of levees
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around the town, "... set the course for Valley development over the next

several generations" (Kahrl 1979). To promote the reclamation of the tule

marsh and floodplain lands, the Arkansas Swamp and Overflow Act of 1850,

previously discussed, was applied in California. This act gave the State of

California millions of acres of federally owned floodplains, provided that

the state drain and "reclaim" these lands. The Arkansas Act of 1850 stipulat-

ed that all manmade levees were to be constructed along natural drainage

systems.

The Green Act of 1868, passed by the California Legislature, however,

freed the reclamation process of most controls. The effects of the Green Act

were devastating to riparian forests. Levees were built for the convenience

of landowners; little or no regard was given to the natural hydrologic

systems. Remaining riparian forests, occupying natural levees along river

courses, were destroyed in the quest to protect lands from flooding.

As in the Sacramento Valley, artificial levees were built along major

San Joaquin Valley rivers. San Joaquin Valley agriculture faced different

water-related problems. Winter and spring rainfall there is substantially

less than in the Sacramento Valley. Thus San Joaquin Valley land needed to

be irrigated if it was to reliably produce crops. With the Green Act as

guiding legislation, more than 1,000 miles of irrigation canals were

developed by 1878 in Fresno County alone (ibid.).

Irrigation in the Tulare Basin began in 1851 when the first canal was

built on the Tejon Ranch in Kern County. By 1875, there were 18 irrigation

diversions from the Kaweah River. Such diversions for agriculture upstream

from Tulare Lake were slowly shutting off the tap which fed the lake.., a

nineteenth century version of the present Mono Lake situation. At the same

time, these diversions of water for agricultural use from the distributaries

of the Kaweah floodplain began to reduce the groundwater recharge of the

floodplain and thus to lower the water table. This floodplain, covering

perhaps 300-400 square miles, supported a floodplain riparian woodland of

grand proportions, with giant valley oaks, California sycamores, willows, and

such native shrubs as elderberry and buttonwillow. The town site of Visalia

was selected in part because of the luxuriance of the area’s riparian

oak/sycamore woodland.
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John James Fly, member of a pioneer family which settled near Deep Creek

cemetery in 1865, reported:

When father first settled on the old homestead and for years
afterward this 80 acres was covered in most part by sturdy, mighty
and magnificent valley oaks. I do not know how many there were for
I did not count them when I had the opportunity to do so. However,
I would conjecture that there were as many as 300 of these towering
giants standing unmolested at the time he settled there and but few
of these trees were molested for years afterwards, there being
enough wood for our use and more too by merely gathering up the
fallen limbs of these trees. Not until father started fencing the
ranch did he cut any of these oaks, although at times one of these
monsters that had died years before was cut and the butt converted
into rails, posts or shakes at times when building materials were
needed.

A number of these oak trees were from eight to ten feet in
diameter and were probably I00 feet in height although I do not
recall that we measured the height of any of them. I recall, how-
ever, measuring one that stood on the old homestead and another
that stood in the vicinity of Farmersville. The slightly smaller
of the two grew near the center of the homestead and measured 32
feet in circumference [10.2 feet diameter]. The other large one
was on the side of the road adjoining the Dan Overall ranch about
one-half mile east of Farmersville. It measured slightly over 33
feet in circumference [10.5 feet diameter]. It was called the
Giant Oak and was said to be the largest oak in the United
States...

A pathetic feeling comes over me as I view these oaks in
their present decrepit condition. Two or three of these indivi-
duals are almost dead, supporting but a few green leaves in the
spring; lack of moisture underneath is the cause thereof. We are
unable to supply the moisture so these giants must soon pass for-
ever from our view...

... Added to these natural enemies [of] the valiant oak in its
fight for existance is the lowering condition of the water level,
which is hastening its death from thirst. This thirst cannot be
quenched by any other source of supply, so the last of these
pioneer oaks are doomed to be soon only a memory. (Exeter Sun 1947)

A remnant example of this formerly huge floodplain riparian woodland is

illustrated in figure 5.8.    It is part of what is now the Kaweah Oaks

Preserve, an area near Visalia recently purchased for preservation purposes

by The Nature Conservancy. Large sycamores (not shown in the photograph)

often entwined with giant lianas of the California wild grape, are found

closer to the streams. Now that cattle have been excluded, many native

understory and shrubcover plants are returning to the woodland.

!
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Figure 5.8.--Remnant valley oak/sycamore riparian woodland on the floodplain

of the Kaweah River east of Visalia, Tulare County. Elderberry and
other native riparian shrubs are returning now that cattle have been
removed. (Photograph R.E. Warner.)

A floodplain riparian woodland much greatersimilar of size is believed

to have covered the floodplain of the Kings River, the major river system

immediately north of the Kaweah. As the Kings River reached the lower edge

of the Sierran foothills, its distributaries spread out and meandered north

and west across the valley floor until they reached the northeastern shore of

Tulare Lake. While no careful studies have yet been carried out on either

the pre-settlement extent or the historical changes of this floodplain ripar-

ian woodland, it is believed to have been rather like that of the Kaweah and

500-600 square miles (320,000-384,000 acres) or more in extent. Some idea of

its size and location be obtained from figurecan 5.7.

Before agricultural water diversion, this floodplain also had a high

water table and, like that of the Kaweah, was from time to timeinundated by

!
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floodwaters. Giant sequoia redwood logs, carried down onto the lower

floodplain from the watershed by what were probably rare but massive floods,

have been found out on the floodplain I0 or more miles from the edge of the

foothills. They are used by local residents for fence posts and building

lumber.

In 1898, 47 years after the construction of the first irrigation canal,

Tulare Lake was dry for the first time in history. It took less than 50

years to completely tame the huge, shallow, landlocked lake. Dry at the turn

of the century, it partly refilled in 1901. From 1901 to 1904 it was never

over seven feet deep. After being dry again in 1905, nearly the entire basin

was planted in crops when extensive flooding (over 300 square miles under-

water) occurred. The year 1909 saw even greater flooding. The lake did not

dry up completely again until late in 1915. A flood in 1916 kept things wet

until the summer of 1918. The 179-foot lakebed was dry again from 1918 until

spring flooding in 1921. After another spring flood in 1922, drying occurred

once more. Slight replenishment took place in 1923, but when three-foot deep

Tulare Lake dried up that sumer, it was to be dry for a long time.

From 1923 until early 1936, the lake was only a memory. Those 12 and

one-half dry years let many basin residents forget that there was a lake.

Kings River water reached the basin in 1936, but was confined until 1937,

when nearly 200 square miles were inundated. Suddenly, growers in the area

were facing the harsh realities of basin topography during a series of wet

years. No longer just a memory, the lake was now something most residents

wished they could forget again. In 1938, the lake rose to over 195 feet and

covered 223 square miles. At peak flood, water rose six inches per hour and

winds sent six- and seven-foot waves to batter the embattled levees. Things

stayed wet in the lake until 1946.

Some flooding occurred in 1950, 1951, and 1952, but the Kings and Kern

rivers were dammed in 1953, adding a measure of flood protection to the

basin. Flooding in 1955 and 1958 preceded the damming of Tule River in 1961

and Kaweah River in 1962. With all four major Tulare Lake tributaries now

dammed, one might expect that flooding could be averted for good, but 1966,

1967, and 1969 proved otherwise.

I
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The construction of Isabella Dam by the US Army Corps of Engineers (CE)

on the Kern River and the diversion of most of its waters for agricultural

use resulted in a permanent reduction in river flow to the Tulare Basin.

Despite lowering of the watertable by agricultural pumping from wells, enough

surface water continued to reach the interbasin riparian zone to maintain a

lush riparian forest of willow, buttonwillow, and mesquite along its lower

sloughs and drainageways. It was the presence of this riparian system in the

southern San Joaquin Valley that prompted selection of that area as site of

the Tule Elk State Preserve, as the tule elk is known to be a riparian-

prefering species.

With the creation of Isabella Reservoir, and the subsequent loss of

periodic floodflow and aquifer recharge, interbasin riparian soil moisture

levels dropped. The once-extensive riparian woodland promptly died; today

all that remains (fig 5.9) are the carcasses of dead trees lying along the

banks of now-dry sloughs.

Many remember 1969 as the flood year, when 138 square miles went

under. A levee faced with junked car bodies was thrown up around Corcoran to

keep floodwaters out of that town. Flooding occurred again in 1970, 1971,

1978, 1980, 1981, and 1982, but nothing to rival 1983.

The winter and spring of 1982-83 were extremely wet ones, with double

the normal Sierra snowpack. Early in the 1983 runoff season, a consortium of

Tulare Valley water users began pumping Kaweah and Tule river releases into

the Frian-Kern canal. Once in Kern County, these waters were shunted west

via an intertie to the California Aqueduct. The aqueduct transported huge

volumes of water south over the Techachapis to the Los Angeles Basin.

Despite these strenuous and costly engineering efforts, more storms

incapacitated this system and on 3 March 1983 forced the cutting of levee

number 749 near Corcoran to flood nearly 30,000 acres. Some 40 bottom

loaders, supervised by the CE, were used to construct a new levee to protect

Corcoran.

It can be seen from this description and chronology that the San Joaquin

Valley, and especially the Tulare Basin, were not the vast region of dry and

dusty aridlands that is the common present perception. Rather, it was a

large area of desert interspersed with extensive riverine floodplain bottom-
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Figure 5.9.--Former riparian woodland along sloughs within the Tule Elk State

Preserve, between Buena Vista and Tulare lakes.    The logs and woody

litter are the remains of willows and other riparian vegetation that

died when Isabella Dam was built and Kern River water was diverted for
agricultural purposes.

lands; thousands of square miles of both permanent and intermittent lakes,

marshes, and sloughs. Periodically flooded native grasslands intermingled

with extensive stringers of riparian woodlands along the banks, while larger

areas of riparian woodland, some many thousands of acres in extent, clothed

floodplains and lined the distributaries as they flowed into thethe alluvial

central bottomlands of the basin. The major patterns of vegetation of the

Central Valley, shown in figure 5.6, give some idea of the extent of these

pre-settlement wetlands, as does figure 5.1.

!
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The Present Scene

The Central Valley landscape today is far different from that seen by

the early immigrants. Most of the marshes have been drained and plowed. The

vernal pools, bright spots of spring color in the sea of perennial native

grasses that once covered much of the valley floor, are also almost all gone,

victims of cultivation, grazing, and development. The perennial native grass-

lands themselves are now almost gone, reduced by over 90 percent by these

same forces. The floodplain riparian forests have now largely gone for fuel,

pulpwood, timber, for access to the rich soils beneath them, or because their

water supplies have been diverted. Even the narrow corridors of riparian

vegetation flanking the smaller intermittent streams and creeks are mostly

gone, again to cultivated agriculture and livestock grazing. Those riparian

woodlands that remain are for the most part in unhealthy condition, their

future in jeopardy.

Katibah, Nedeff, and Dunker (1984), based on recent riparian mapping,

estimated that of the pre-settlement riparian system in the Central Valley

only about 102,000 acres remain today. Of that, approximately 49,000 acres

are in a disturbed and/or degraded condition. The remaining 53,000 acres of

the total were identified as mature riparian forest, with no indication of

condition. However, based on recent research findings (Katibah, Dunker, and

Nedeff 1984; Warner 1984), it is clear that the majority of these 53,000

acres of mature riparian forest have been and are currently being heavily

impacted by human activities.

An interesting perspective on the consequences of loss of Central Valley

riparian vegetation is found in the dilemma of the Swainson’s Hawk, which

requires trees for nesting purposes. Best available estimates placed the

historic statewide nesting population at between 4,300 and 17,100 pairs and

the Central Valley population at between 1,656 and 6,624 pairs (Bloom 1980).

In 1979 a breeding population of 280 pairs was estimated inhabiting the area

from 25 miles south of Fresno to Chico (Schlorff and Bloom 1984).

In other areas of the state, for example the Klamath Basin, Swainson’ s

Hawks do not appear dependent upon riparian vegetation. In contrast, in the

Central Valley the great majority of all nests and territories are placed in

or very close to riparian zones (see fig. 4.5). In a recent study, 71 per-
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cent of breeding territories were found within riparian zones. Nests were

found most often in valley oaks (50 percent) and cottonwoods (42 percent).

The 1981 portion of the study: "... revealed extensive habitat loss along

both banks of a 219-km. (136-mi.) stretch of the Sacramento from Colusa to

the Sacramento Delta. It was estimated that 85% of the stream bank was

either entirely devoid of vegetation or the vegetation that did remain was

unsuitable for nesting Swainson’s Hawks" (ibid.).    So urgent has the

situation become that the Swainson’s Hawk has recently been placed on the

California state list of endangered species.

ESTABLISHMENT AND RECOVERY POTENTIAL OF RIPARIAN SYSTEMS

Most riparian systems have a remarkable ability to establish themselves

initially and to recover from natural or man-caused destruction. This natur-

al regenerative capacity is well illustrated in the findings of a recent

study by avian biologist Steve Laymon (Laymon 1984 a,b). During the interval

1974-1980 he studied the vegetation and bird life of Dog Island (or Watkins¯
Pasture), a small (15.5-acre) island on the west side of the Sacramento River

at the north end of the city of Red Bluff, Tehama County. Some years earlier

the island, together with a portion of the adjacent mainland, had been made

into a city park. The island is now reached from the mainland by a small

bridge (fig. 5.10).

Laymon’s study is the more remarkable because of its rarity and the

value of the insights it provides. This is, to the authors’ knowledge, the

only study that tracks the evolution of a riparian system and quantifies the

resulting biota. It clearly demonstrates the dynamic nature of floodplain

riparian system establishment (and by implication, regeneration).    The

authors appreciate being able to report these data, which are still in press.

The entire island and the adjacent depositional lowland of the mainland

is within the Sacramento River riparian zone. The site is now a densely

vegetated floodplain riparian woodland. The most abundant trees are willow

(121/ac.), black walnut. (120/ac.), box elder (ll7/ac.), Oregon ash (62/ac.),

white alder (50/ac.), and Fremont cottonwood (45/ac.). Average tree canopy

closure is 80 percent, indicating a quite dense forest. The groundcover con-
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I
Figure 5.10.--Dog Island, Tehama County, with its connecting footbridge, as

I it looked in August, 1979. Riparian vegetation is well established and
quite dense. (Photograph courtesy of S.A. Laymon.)

I sists of mugwort, blackberry, and various grasses. There is a small marsh in

the center of the island.

Birdlife is abundant on the island. High bird densities were found in

I all seasons. Laymon recorded 147 species during his five years of censuses.

Ninety-eight species occurred regularly. Of the 83 species of birds which

I have been recorded as nesting in riparian areas of the Central Valley over

the last I00 years, Laymon found 35 breeding on Dog Island.

I As Laymon su~arized it: "In this study we have seen that a great many

individuals of a great many species of birds use Dog Island. This 17.7-ha.

I [43.7-acre] plot receives a great deal of avian use throughout the year. It

is vital to the nesting, migrating, and wintering success of numerous indi-

viduals of many species" (ibid. a).

!
I
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Laymon was able to compile a collection of historical photos of the

site, and from them to successfully reconstruct the evolution of Dog Island

~over the past 100-130 years. The truly extraordinary thing is that:

"...as static as the scene appears today at this bend in the river,
as little as 40 years ago the island was very different in appear-
ance, and as recently as I00 years ago the entire study area was
little more than a sandbar, devoid of vegetation...

The first settlers arriving in Red Bluff in the early 1850s
saw no island.., and maps from 1850 to 1900 show no evidence of

sandbar in the river at this location. A photo taken ineven
~1881 from the bluff adjacent to [what is now Dog Island City Park]
looking south toward Red Bluff shows a large bluff with the river
running at its base. (Laymon 1983b).

Around 1900 a sandbar formed in the river, and a few willows became

established (fig. 5.11). At the same time, alluvial deposits were built out

about 30-50 meters (98-164 feet) from the foot of the bluff. A photograph in

1912 shows that the sandbar island was still largely devoid of vegetation.

The island’s shape changed over time as erosion and deposition shifted its

boundaries (fig. 5.12a).

By 1942 only 15% of the island was covered with riparian vegeta-
tion. This had increased to 50% by 1956; to 90% by 1970; and to
100% by 1980. The adjacent mainland portion shows a similar pat-
tern with the most dramatic increase between 1970 and 1980, when
box elders filled the center of the mainland plain. (ibid. b)

The rapid growth of riparian vegetation on Dog Island, to the point

where a dense forest was developed harboring dozens of breeding species of

birds, demonstrates better than any theoretical discussion the tremendous

capability for growth--and for natural recovery--of these systems.

Laymon (ibid. b) surm~arized the implications of this rapid growth

capability very well in his concluding paragraph:

In a period of 40 years this area has been transformed from a
gravelbar to a mature willow/cottonwood riparian woodland. The
successional stages are still taking place, and in another 40 years
a valley oak/black walnut riparian woodland will have taken its
place. The land is the important resource, and if man can refrain
from plowing, grazing, or riprapping it, the forest will return in
a very short time.
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Figure 5.11.--Dog Island in early formation, circa 1900. Photo taken from
Red Bluff, showing the sides of the bluff and Dog Island, devoid of
vegetation except for a few low willows on the sandbar in the river.
(Photograph courtesy of S.A.    Laymon and Tehama County Library
Collection.)

Two important lessons can be learned from this unique study. First,

despite the widespread destruction of Central Valley riparian systems docu-

mented in this report, new ones are being formed, albeit presently at a far

slower rate than that of destruction. Second, the capacity for recovery--as

with initial establishment--of riparian forests such as that of Dog Island,

is    very    large provided    that    the    riparian    zone    remains    intact

and undisrupted. Our tendency to lament riparian system loss as perma-

nent and immutable is therefore premature and unnecessary. Once destructive

I
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a) 1942: Island has formed and b) 1956: Streamside vegetation grows
first woody vegetation is rapidly on both island and adjacent
developing, shore. Central flats showing scat-

tered growth.

c) 1970: Streamside vegetation de- d) 1980: Transition from open gravel-
veloping closed canopy. Woody bar to cottonwood/willow riparian
vegetation fills in flats, woodland complete.

Figure 5.12.--Dog Island aerial photograph series.

land-use pressures are eased, these resilient systems, and especially those

of the streamsides and riverine bottomlands where good soil and abundant

water optimize the conditions for vegetative growth, can spring back with

impressive rapidity. Recovery and maintenance of our riparian resource base

are thus heavily dependent upon land-use planning, zoning, incentives

programs, legislation, and other social compacts to relieve human-use pres-

sures. Without them, our growing ecological expertise is of little use.

I
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I 6. PRESEN~ STATUS OF CENTRAL VALLEY RIPARIAN SYSTEMS

INTRODUCTION

The evaluation of historical changes in Central Valley riparian systems

detailed in Chapter 5 has provided us with some useful insights into their

pre-settlement structure and distribution. It has also given us a prelimi-

nary idea of what is left today. However, since our longer-term goal is to

develop strategies for stemming the tide of continued loss of this important

resource and restoring it to an ecologically and economically productive

condition, more detailed basic information is required.

To determine the status of this region’s riparian resources and their

specific problems it was necessary to examine: a) distribution, extent, and

structure; b) condition and condition trend; and c) major ongoing activities

affecting a and b above. This was accomplished by several means, including:

I) riparian vegetation mapping; 2) calculating by vegetation type of amounts

of remaining riparian vegetation; 3) evaluation of structure, condition,

condition trend, and major land-use practices by study of high-resolution

aerial photography of 178 sample sites; and 4) determination of structure,

floristics, condition, condition trend, and other measurements by detailed

ground survey of 57 sample sites. Most of the riparian Study Program re-

sources were directed toward these field studies.

By using the combined data bases from these four studies, it was then

possible to develop an in-depth understanding of the systems’ present status

and of those ongoing land-use practices which are contributing to their con-

tinued decimation and decline in quality. Such understanding is a necessary

step toward developing practical and socially acceptable strategiesfirst for

reversing the trend toward eventual loss of the entire Central Valley ripar-

ian resource base. This chapter briefly describes the four major study compo-

nents, and reports their most important findings. The implications of the

findings are reflected in Chapter 9, where elements of a long-term riparian

conservation program are proposed.
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Study Area

In 1978 the California Legislature, having become aware of the problem

of riparian resource loss, passed AB 3147 (Fazio). The legislation provided

funds: "...to the Department of Fish and Game for the purposes of studying

riparian habitat in the great central valley and the California desert..."

The Central Valley study area included the Sacramento, San Joaquin, and

Tulare Lake drainage basins: "...to extend up the watercourses to a point no

higher in altitude than the upper limit of the blue oak, digger pine forest

as delineated on the map [by A.W. K~chler] entitled ’Natural Vegetation of

California’ as included in the book titled ’Terrestrial Vegetation of Califor-

nia’ edited by Michael G. Barbour and Jack Major and published by the Wiley

Interscience Company of New York City." Since the upper boundary line is at

about the 3,500-foot elevation at the south end of the Central Valley, and at

about 2,500 feet at the north end, the commercial timber zones of the higher

mountains were effectively excluded. This was done deliberately to avoid

conflicts with commercial timber interests.

The Central Valley component of the study area was thus the valley floor

and its adjacent foothills, an area extending northwest some 500 miles from

the Transverse Ranges in the south to the Klamath and Cascade ranges in the

north. The total size of the Central Valley study area was some 31,700

square miles (20 million acres) or about 20 percent of the state. It is indi-

cated in figure 6.1. The depositional flatland floor of the Central Valley,

the bottom of the trough, has an average width of about I00 miles and is com-

of unconsolidated sediments, ranging from a few thousand feetprised largely

deep in the north to as much as 50,000 feet deep in the lower San Joaquin

Valley.    These sediments provide the permeable matrix for an aquifer or

groundwater storage basin which is by far the largest in the state.

The statutory study area limits meant that much of the watershed of the

Central Valley hydrologic basin was not included within the boundaries of the

study area, as it was limited to only the lower foothills and valley floor

with their slower-flowing streams and riverine floodplains. It was thus not

possible to approach the study in a watershed or systems context, as head-

waters were out of bounds.
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i Figure 6.1.--Central Valley riparian study area, as defined by KB 3147
(:Fazlo). :For comparative study purposes, ~t was dlv~ded into six sub-
areas or strata. The heavy IKne indicates ~he upper edge of the study
area boundary, the lighter fine the outer edge of the depos~tionaI

I valley floor.
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To facilitate study and subsequent description of the riparian resources

of the Central Valley, the area was divided into three physiographic regions:

I) the western or Coast Range foothills; 2) the flat, depositional floor of

the valley itself; and 3) the eastern or Sierra foothill region. These three

regions are delineated in figure 6.1. Table 6.1 indicates the size and per-

centage of the total area of these three regions.

It should be noted that there are problems inherent in using the upper

edge of the blue oak/digger pine zone as study area boundaries (K~chler

1977). The delineation works well for the entire western slope of the Sierra

Nevada and the northwestern Coast Ranges. However, along the centralwestern

and southwestern portions of the study area, the blue oak/digger pine zone

does not stop at either a reasonable elevation or at the hydrologic basin

boundary.    Rather, it proceeds on westward for many miles.    Along the

southern edge of the study area--the Transverse Ranges--for a considerable

distance there is no blue oak/digger pine zone at all. Study area boundary

lines were thus drawn along the ridges or upper slopes of these areas.

SI~ODY OBJECTIVES

The Central Valley component of the Riparian Study Program, an extensive

(as opposed to intensive) inventory of Central Valley riparian systems, was

designed to address the following subjects:

I. amount and distribution of riparian vegetation;

2. vegetation composition;

3. vegetation and system condition and condition trend;

4. land uses affecting riparian systems; and

5. potentials for productive management and, where feasible, restora-

tion.

Table 6.1.--Central Valley study area physiographic regions.

Region                              Square miles                Percent of total

Western foothills                       3,800                                12
Valley floor                          20,100                            63
Sierra foothills                         7,800                                25

Study area                           31,700                              I00
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STUDY METHODS

This chapter is largely based upon information developed in three separ-

ate but coordinated field investigations conducted in 1979 and 1980. These

were:    I) the riparian vegetation mapping project; 2) the Remote-sensing

Survey; and 3) the Ground-based Survey. The two surveys focussed on the

study objectives concerning riparian system composition, condition, and the

land uses affecting them.    These efforts are briefly described below.

Greater detail may be found in the volume California Riparian Systems (Warner

and Hendrix 1984), the collected technical papers of the September 1981

California Riparian Systems Conference. In addition to the field work, this

chapter also draws upon other published and unpublished information and upon

contact with individuals having first-hand knowledge of Central Valley ripar-

ian systems.

Riparian VegetationMapping Project

In June, 1979, teams from the Geography Departments of California State

University, Chico, and California State University, Fresno, undertook mapping

of Central Valley riparian vegetation. The California Department of Water

Resources (DWR) made available 35mm. color aerial photographs of those parts

of the Central Valley (principally the cultivated areas) for which it had

photo-coverage between 1974 and 1979.    Surrounding foothills and higher

slopes were not included in the mapping project because of lack of adequate

photo-coverage. The Sacramento/San Joaquin Delta was also excluded from the

mapping project as it was being mapped by the U.S. Army Corps of Engineers

(CE). The resultant acreage figures from the CE mapping effort are included

in calculations of riparian vegetation totals.

The teams transferred riparian vegetation distribution data onto

standard, l:24,000-scale U.S. Geological Survey topographic maps (quads).

Transparency images were superimposed upon transparent mylar film overlaying

the quads, using an optical system designed by the mapping teams, and the

locations of riparian vegetation traced onto the mylar. A total of 465

individual riparian vegetation map sheets, covering 388 unique quads, was

prepared by the teams. The total quad coverage is shown in figure 6.2.

!
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Because the available DWR aerial photography was limited to those por-

tions of the Central Valley where agricultural crops were being monitored,

only the depositional bottomlands were mapped. As a result, the findings on

areal and linear extent detailed in this report should not be construed

either as the total amount of riparian vegetation for the entire Central

Valley study area, which includes upland slopes as well as the mapped deposi-

tional bottomlands, or as the totals within the counties encompassed by the

study.

Mapping Procedures

The teams used a mapping category system which utilized the structure

and shape of the vegetation as the basic criterion, i.e., trees, shrubs, and

herbaceous cover. These three life-form categories were further refined by

modifiers and by combining or "hybridizing" the primary categories. Table

6.2 is a summary of the riparian mapping category codes and their descriptors

as developed by the riparian mapping teams. A more thorough discussion of

the mapping project and its methodology may be found in Nelson and Nelson

(1984) and Central Valley Riparian Mapping Project (1979).

This table is of special interest in that it describes the various kinds

of riparian vegetation actually seen by the mapping teams in the aerial photo-

graphs. A sample of the riparian vegetation map produced from this photo-

graphy is illustrated in figure 6.3. A complete set of these 1:24,000

riparian vegetation maps is available for study at the Sacramento office of

the of Fish and (DFG).Department Game

Measurement of Areal and Linear Extent

Upon completion of the mapping activity, DFG contracted with the Remote

Sensing Research Program, Department of Forestry and Resource Management,

University of California, Berkeley, to determine the amount of mapped ripar-

ian vegetation.

The various riparian vegetation categories mapped were measured using a

flat bed digitizer. Areas and lengths of riparian vegetation were calculated

digitizing to acres miles, as appropriate.in units and converted and Am ore
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Table 6.2.--Sumary of mapping category codes used in the Central Valley
Riparian Vegetation Mapping Project. *--subcategory; **--modifier (from
Nelson and Nelson 1983).

Mapping Category Description Signature

R1 Older, well-established Bright green or mottled co-
Large woody vegetation riparian forests with lor combinations; pattern

woody vegetation >12 m.; of tree crowns evident;
dense understory usually lighter color than Rlv.
present.

Rlv* Mature well-spaced stands Consistent dark-green colo-
Valley oak woodland of valley oaks without ration; tree crowns may be

understory, well separated with grass-
land understory visible.

R2 Low dense stands of young Smooth texture; light-green
Low woody vegetation trees and shrubs, or gray-green coloration.
R3 Low herbaceous growth oc- Color ranges from bright-
Herbaceous vegetation curring along stream green to brown; appears as

channels or in natural consistently treeless
clearings among other ri- texture.
parian vegetation cate-
gories.

R3p* Herbaceous vegetation oc- Green, usually surrounded
Perennial seeps curring near perennial by brown grasslands; well

springs and seeps, separated from stream
channels.

M Herbaceous emergent vege- Mottled or consistently co-
Marsh tation on perennially lored (as concentric rings)

moist areas, with shades of green and
brown; open water sometimes
evident.

S Exposed sand, gravel, or Consistently textured
Sandbars or gravelbars rock areas, areas, typically white,

gray, or brown; associated
with deposited or disturbed
areas.

W Standing or moving Color varies from green to
Open water waters, near black; reflections,

riffles, rapids may appear
white when present.

A Cultivated lands com- Lacking natural vegetation;
Agricultural land pletely or nearly sur- orchards, rowcrops, irriga-

rounded by riparian vege- gation activity often
tation, visible.
Built-up areas completelyU

Urban land surrounded by riparian vegetation.
c** Irrigation canals and highly channelized
Channelized streamcourses no longer having natural

stream characteristics.
d** Areas readily identified as having been
Disturbed severely altered by man.
i** Designates spottiness or inconsistent occurrence
Intermittent of any given vegetation category.

6.8
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Figure 6.3.--A sample of the riparian vegetation ~p product.    Scale =

i 1:24,000. Note the great complexity of the Sacramento River floodplain.
This map is especially instructive in showing how agriculture (A) has
replaced virtually all the floodplain riparian vegetation, ~th the
exception of that in and along natural channels ~ich are low, wet, and

I difficult to farm.
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detailed description of the methods may be found in Katibah, Nedeff, and

Du~mer (1980, 1984).
I

Remote-sensing and Ground-based Surveys

The remote-sensing and ground-based surveys were designed as complemen-

tary field study efforts. There was a need for as extensive coverage as

possible since the range of riparian structure and of human-use impact, and

of their regional differences, were unknown. For such an overview, remote-

sensing surveys are very useful. At the same time, more detailed study of

vegetation structure, floristics, and other system variables were needed to

provide a’ closer look at specific systems. In addition, certain variables

could not be measured by analysis of aerial photography, for example the

vegetation structure, floristics, and condition below a closed or nearly

closed forest canopy. The Riparian Study Program was also interested in

determining the structure and condition of selected riparian sites, for

example Caswell State Park, that were known to exhibit riparian characteris-

tics of special interest. By coordinating the two approaches a more complete

set of objectives could be achieved.

Site Selection
I

Procedures permitting both randomized and nonrandomized selection of

study sites were developed. For randomly selected sites, a randomization

protocol was used which first selected a specific 1:24,000 quad, then one

gridded square on that quad, and finally a specific riparian site. Randomly
¯

selected sites that were logistically impossible or otherwise completely

unsuitable were replaced with other randomized sites. A total of 158 sites

was randomly selected,~ of which a subset of 31 were investigated by the

ground survey team. Twenty additional nonrandom sites were included in the

survey. These were known to be unique, relatively intact, and/or of special
I

ecological importance. Because some of these nonrandom sites were relatively

intact (there are n~o pristine riparian systems left in the Central Valley),
I

they served as quasi-controls and best available baselines for comparative

purposes; The survey sites were distributed equally between north and south

6.10
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portions of the study area. Figure 6.4 shows the distribution of the survey

sites and identifies random and non-random sites.

Remote-sensing Survey

Aerial photography of the 178 study sites was taken in June and July

1980, during the period of fully leafed canopy. Stereo sequences of each

site were taken using 70mm. true-color film. True-color film was used rather

than infrared because it was found easier to interpret, owing to the direct

correlation between on-ground visual observations and the remote-sensing

imagery.    This permitted a significant reduction in photo-interpretation

time.

A hierarchical interpretation scheme was used, where a) streambank, b)

riparian zone, and c) adjacent upland were examined for the following vari-

ables as relevant:

I. stream and streambank condition;

2. vegetation species and covertype;

3. grazing occurrence;

4. intrazone land use; and

5. adjacent land use.

Ground-based Survey

Ground-based field studies were carried out during the period April-

July, 1980, on 51 sites. Variables studied included:

I. vegetation structure (groundcover, shrubcover, understory, canopy);

2. floristics;

3. diameter-at-breast height (DBH) of major tree and large shrub

species;

4. birds;

5. system condition and condition trend;

6. presence and impact of livestock;

7. effects of other land-use practices; and

8. other general observations on system structure and function.

A 2-meter (6.6-foot) pole marked off in decimeters was used to quantify

groundcover,    shrubcover,    and understory heights.     Transverse (cross-

6.11

C--054989
C-054989



!
Figure 6.4.--Distribution of random and nonrandom study sites.
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sectional) transects were run across the riparian systems, from upland to

upland if the watercourse was negtotiable, from upland to watercourse if not.

Vegetation heights and floristics were recorded at successive 3-meter (9.8-

foot) points along each transect. DBH data were recorded in a 3-meter belt

along the same transect line. Bird observations were made while moving slow-

ly through the site, and their species and locations recorded.

Groundcover and shrubcover were measured in decimeters; understory (con-

sidered present only if a canopy was also present) bottom and top heights

were estimated in meters by triangulation. Unknown species were collected

for later identification. Stem size (DBH) of woody species with stems

greater than 2 centimeters (0.8 inches) was measured.

Because of particular interest in the question of riparian system depen-

dency and use by certain bird species, a special set of "bird" transects was

run. Lists of "riparian-preferring" and "riparian-frequenting" birds were

developed collaboratively with the Denver Wildlife Research Center, U.S. Fish

and Wildlife Service (FWS).

Remote-sensing Survey Versus Ground Survey Study Analysis Methods

The remote-sensing survey examined 178 sites, most of which were random-

ly distributed among several regional Central Valley strata. This was done

to permit analysis by stratum. Variables were selected by the remote-sensing

study team based on data available from this methodology, and the interests

of that study team.

The ground survey, in contrast, examined a total of 51 sites. Twenty of

these were non-randomly selected; that is, selection was based on such

criteria as relative intactness, ecological value, and uniqueness. This was

done to permit comparative study of the vegetation structure and to improve

our overall understanding of riparian systems of special interest. The small

number of sites and their nonrandom selection precluded comparisons by region-

al strata, especially when individual site uniqueness was taken into account.

The data sets from the two surveys are thus not readily comparable and

cannot be combined into a single master set for analysis purposes.

The ground survey approach attempted to address riparian systems as

three-dimensional matrices of vegetation, where groundcover, shrubcover,
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understory, and canopy provided four potential layers having horizontal,

vertical, and floristic structural components~ This approach examined the

contribution each layer made individually to the overall vegetation, then

determined the vegetation diversity resulting from the structural configura-

tions produced by the juxtapositions of the several layers and their respec-

tive floristics.    Its rationale was based on the a priori realizations

that: a) Central Valley riparian system vegetations vary widely in natural

structural design and complexity; b) no satisfactory vegetation classifica-

tion system has yet been developed for them; c) extensive long-term human-use

impacts have greatly modified most Central Valley riparian vegetations; d) no

studies of vegetation structure had previously been undertaken for these

systems, hence no data or even estimates of intra- and inter-site structural

variation were available to facilitate field study design; and e) condition

and condition trend estimators for Central Valley riparian systems had not

yet been well defined or described. The study design, in suum~ary, was a

first attempt to characterize Central Valley riparian vegetation structure,

inter-site vegetation structure variation, and riparian site condition based

on certain vegetation structure variables.

In the analyses of the study data which follow, no attempt is made to

partition out and present separately physical (horizontal and vertical)

versus floristic structure, except for certain special purposes. The goal

was to measure and report vegetation structure variables which objectively

and directly reflect existing study site vegetation structure. It is hoped

that the reader, using common sense and some intuition, can understand the

results without having to cope with the more arcane jargon and paradymes of

vegetation ecology.

STUDY FINDINGS

General Description

As described in Chapter 5, the historical occurrence of riparian systems

in the Central Valley was a combined function of landform geology, climate,

hydrology, and biogeography.    While these factors continue to influence

distribution and character of riparian vegetation, man’s activities in the
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Central Valley are now the primary determinants of both distribution and

character. Riparian wetlands in the Sierra and western foothills are primari-

ly influenced by livestock grazing and water development; those on the valley

floor by agricultural development and water management. The appearance of

riparian systems throughout the Central Valley today reflects both these sets

of influences.

Southwestern Region

Riparian systems the southwestern foothills and valley floor tend toin

be narrow stringers closely confined to the watercourses. Some, especially

in the Transverse Ranges watershed, look more like desert washes than streams

as they flow into the Lake Buena Vista sink. None of these watercourses

reaches a mainstem river, their intermittently flowing waters percolate into

the valley floor. Along these watercourses may be found thin strips of

willows, and occasional tree tobacco and mulefat. Some, like the Kern River

near Bakersfield, are both leveed and used as refuse dumps (fig. 6.5).

Figure 6.5.--Kern River floodplain and levee, near Bakersfield.
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However some of these streams, such as the perennial Los Gatos Creek,

are structurally complex and unique. Orestimba Creek supports a spectacular

stand of massive California sycamores on its lower floodplain (fig. 6.6) and

terminates in an oasis-like area of mixed aquatic and riparian wetlands.

Cantua Creek, an apparently perennial stream in its upper reaches, supports a

stands of decadent Fremont cottonwoods of large size along its grass- and

sedge-lined banks (fig. 6.7). Little Panoche Creek, in contrast, is a deeply

cut dry arroyo with tree tobacco and a few mature cottonwoods on its other-

wise bare floodplain in the upper foothills, but is metamorphosed into a

heavily wooded perennial stream supporting a closed canopy cottonwood/willow

stringer forest by springs in the watercourse further downstream (fig. 6.8

and 6.9).

Figure 6.6.--Orestimha Creek supports a fine stand of native California

sycamore. Continued grazing of cattle has disrupted reproduction, and
the stand will die out if not further protected.
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Figure 6.7.--Decadent Fremont cottonwood on Cantua Creek. Again, long-term,

open-range livestock grazing has resulted in loss of reproduction of the

riparian tree.

Southesastern Region

Watercourses in this region tend more toward perenniality, although

there are many small ephemeral creeks draining the lower foothills. Several

important mainstem rivers enter the valley floor and connect with the San

Joaquin River along its northward route. Several of these, for example the

Kern, Tule, Kings, Merced, Tuolumne, and Stanislaus have watersheds extending

far into the Sierra Nevada and are strong perennial rivers. In the foot-

hills, they flow through incised channels sometimes cut deeply into the under-

lying rocks, forming series of rapids interspersed with deep pools. Riparian

vegetation along these reaches is limited to a narrow streamside band of

willows, alders, buttonbush, and other flow-tolerant species.

As these perennial streams reach the lower edge of the foothills they

fan out into an extensive series of distributaries and sloughs, which today
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Figure 6.8.--Little Pancohe Creek above the emergence point of a perennial
spring. Present vegetation pattern is largely the result of livestock
grazing.

generally support only narrow streamside strips of cottonwoods, willows,

valley oaks, and sycamores. In those few lower floodplain areas where culti-

vated agriculture has not yet eliminated the tree vegetation, small remnant

groves of valley oak and Fremont cottonwood are still found. One example of

this is the lower floodplain of the Cosumnes River, the only mainstem Sierran

stream not yet dammed. Here riparian trees overhang the watercourse and line

the many sloughs, oxbows, and backwaters which are often barriered by beaver

dams. Smaller foothill streams tend to be open or partially canopied with

senescent streamside riparian corridors of Fremont cottonwood, California

sycamore, and valley oak interspersed with willows and riparian shrubs.

Shrubcover and groundcover tend to be reduced or absent due to long-term

livestock grazing.    Dry Creek near Academy (fig. 6.10, 6.11) is a good

example of this type of system.

!
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Figure 6.9.--Little Panoche Creek above the emergence point of a perennial

spring. Present vegetation pattern is largely the result of livestock
grazing.

Northeastern Region

Riparian systems in the northeastern region reflect the higher precipita-

tion levels and lower intensity of cultivated agriculture in the general

area. Streams are more likely to be perennial than in the south, although

su~er flows are greatly reduced owing to the Mediterranean climate. Again,

mainstem rivers such as the American, Bear, and Feather are strongly flowing

perennial streams, although all are dammed and some, like the Feather, are

almost entirely dewatered by diversions.

Because of the lack of historic baseline data, it is difficult to deter-

mine the overall effects that dams, diversions, logging, livestock, hydraulic

mining-induced riverbed sedimentation, levees, and other human impacts have

had on these riverine riparian systems. The cumulative effect is a reduced

width of streamside riparian zone, dlsplacement of vegetation with levees,

i
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Figure 6.10.--Oid cottonwoods along Dry Creek near Academy. Note lack of
tree regeneration.

and multiple riverbed disturbances from gravel mining and other human

activities. The smaller watercourses, such as Cow Creek east of Redding,

have clearly been greatly affected by long-term human uses. Streamside and

floodplain riparian vegetation is greatly reduced; many adult trees are dead

or dying; replacements are limited or absent; plant species diversity is

reduced.

The Sacramento River is now almost fully controlled hydraulically, with

eight or more dams on the river and its major tributaries. Overbank flooding

and sedimentation is greatly reduced, surmner water temperature is lowered,

and summer low flows have been eliminated. All these changes have clear

hydrologic and ecologic consequences, with reduced rates of natural riparian

vegetation disruption and progressive aging of the riverine forests. Exten-

sive levees along all mainstem rivers have permitted cultivated agriculture

6.20

I
C--054998

C-054998



Figure 6.11.--Remnant sycamore along Dry Creek near Academy. In time this

former streamside riparian forest will be converted to grassland.

and the concomitant clearing of riparian vegetation over much of the flood-

plain, to the point that ~orests are largely remnant strips on the banks and

inside the levees.

Northwestern Region

Riparian systems in this region tended to be more robust, with larger

numbers of valley oaks, Fremont cottonwoods, and other riparian trees than in

the western foothills further south, again owing to greater precipitation in

the watersheds.    Most foothill riparian systems are greatly reduced in

luxuriance, species diversity, and absolute size by long-term open range live-

stock grazing (fig. 6.12).    Streambeds tend to be heavily sedimented from

upper watershed and st~eambank erosion; banks tend to be eroded and broken

down, again from long-term livstock influences. Those trees remaining tend
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I
Figure 6.12.--Pope Creek, Napa County, a perennial stream much degraded by

long-term grazing in the riparian zone.    Note the broad, shallow ¯
streambed and lack of streamside riparian vegetation.    (Photograph ~.
R.E. Warner.)

to be mature or senescent with no replacements. Recent cutting of valley I

oaks and other trees for firewood has contributed to the denuding of the
¯

lower foothill floodplains.

A number of the larger streams, such as Cache and Putah creeks, have

been extensively leveed and channelized, and cultivated agriculture has dis-
I

placed the floodplain riparian forests formerly growing outside the levees.

Smaller watercourses on the valley floor are largely converted to cultivated
I

agriculture or to channelized water conveyance ditches, often with roads ~-

along one or both sides further reducing the remnant streamside vegetation
I

(fig. 6.13 and 6.14). The traditional practice of keeping levees cleared of

woody vegetation has resulted in large corridors of riparian zone being
I
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Figure 6.13.--A water diversion weir on Union Slough, Yolo County. This

watercourse was originally a perennial stream or slough, which has been

modified to carry agricultural water during the summer, and storm runoff
during the winter.

maintained in annual and perennial grasses by burning and herbicide spraying,

a pattern seen throughout the Central Valley floodplain.

The reduction in extent of riparian forest, from the estimated pre-

settlement 850,000 acres to 12,000 acres at present (McGill 1975, 1979), is

visible throughout the Sacramento Valley, where remnant forest stands of

small extent can be observed on islands, in field corners, and inside the

extensive levee systems where they have not yet been cleared for cultivated

agriculture in the floodways themselves. Development of the inner floodplain

(inside the levees) is proceeding in many places, both in the Sacramento and

San Joaquin valleys, and many orchards of young walnuts, almonds, and other

tree crops, and cereals such as corn, can be seen.

I
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Figure 6.14.--A small, unnamed intermittant stream (dashed line on USGS map),
converted to irrigation and drainage water ditch, near Winters, Yolo
County.    Note how road displaces riparian vegetation opportunities.
(Photograph R.E. Warner.)

Two major impressions emerge from extensive field reconnaissances of the

study area.    First, throughout the Sierra and western foothills riparian

systems are reduced in luxuriance, plant species diversity, and structural

complexity, with canopy trees aging and dying with no replacements. Water-

courses are sedimented and widened; streambanks are eroded and broken down

where the substrate is not rock. Throughout the floodplain bottomlands of

both Sacramento and San Joaquin valley, watercourses have largely been leveed

and channelized and most of the bottomland riparian forest and woodlands have

been replaced by cultivated agriculture and pasture lands. Riparian vegeta-

tion is now restricted to narrow streamside strips, with clearing of this

remnant presently underway in many locations.
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Amount and Distribution

The findings from the riparian vegetation mapping project are presented

in table 6.3. These figures, as do those of the pre-settlement period, tend

to be conservative as extensive grassy streamside and floodplain areas were

only in part included in the inventory and the western and Sierra foothill

of the excluded. It will be recalled thatportions study area quite large

areas of the Sacramento and San Joaquin river floodplains, while being inun-

dated perhaps every year, were devoid of forest or extensive woody vegetation

at the time of settlement. This lack of tree or other woody vegetation was

not due to the absence of riparian conditions, but to the nature of the soils

and the practice of periodic burning by the Indians. Some soils were too

alkaline, some were of too heavy clay and too anaerobic to permit tree

growth. To a great extent, these untreed portions of the riparian floodplain

were not inventoried in this survey. The areas inventoried and discussed

here therefore, largely those demonstrably supporting and herba-are, woody

ceous riparian vegetation. The figures include the narrow stringers of ripar-

ian vegetation less than 60 feet wide which were mapped as lines rather than

polygons. A factor of 3.64 acres per mile was used to convert these lines to

areas, based on the assumption of an average riparian strip width of 30 feet.

Comparisons between present extents of north valley and south valley

riparian vegetation (table 6.4) are especially interesting as they help us

understand the relative effects of human-use impacts on a regional vegetation

over time. An 85 percent loss of the pre-settlement woody riparian vegetat-

Table 6.3.--Present extent (mean year 1979) of riparian vegetation in the
Central Valley (in acres).

Large woody                   Woody
Vegetation Valley Oak Vegetation Herbaceous

(~39 ft.)     Woodland (<39 ft.) Vegetation       Total

Central Valley     104,500"     26,700      46,000**     61,700           238,900

*Includes 2,700 ac. of Sacramento/San Joaquin delta riparian vegetation
mapped by US Army Corps of Engineers (CE).

**Includes 4,300 ac. of Sacramento/San Joaquin delta riparian vegetation
mapped by CE.
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tion throughout the entire Central Valley is shown.    This 85 percent

reduction constitutes some 1,361,000 acres of Central Valley riparian forest,

woodland, and scrub-shrubland that has been sufficiently denuded of riparian

vegetation as to no longer be readily recognizable in aerial photographs.

The San Joaquin Valley (south valley floor) suffered a more complete

loss of riparian vegetation than the Sacramento Valley (north valley floor)--

93 percent versus 73 percent losses. The difference in degree of loss is

primarily due to differences in water availability and water control in these

two regions. Farmers in the San Joaquin Valley have greater control of and

use a greater percentage of the available water. Also, in the more arid San

Joaquin Valley there is less total runoff (surface waters), which must be

considered when developing land for agriculture. The once numerous but small

watercourses were consolidated into relatively few manmade canals which are

being kept clear of riparian vegetation. The larger and more persistent

watercourses in the north are more difficult to control, as is the riparian

vegetation along them.

When one plots, from north to south, the amount of riparian vegetation

remaining throughout the Central Valley today, one obtains a pattern similar

to that of precipitation (fig. 3.6). Illustrated in figure 6.15, this plot

was obtained by determining the average amount of riparian vegetation per

1:24,000 quad in 25-mile increments from the north to the south end of the

Central Valley. It can be readily seen that there is today far more riparian

Table 6.4.--Comparison of historical and present extents of Central Valley
riparian vegetation. (Modified from Katibah, Nedeff, and Dummer 1983.)

Total Area      Riparian Zone     Percent of     Percent
(ac.)              (ac.)             Area          Loss

Pre-settlement
North valley floor     4,385,000         650,000              15              -
South valley floor     8,534,000        950,000              II              -
Central Valley         12,892,000      1,600,000              12              -

Present day
North valley            4,385,000         175,000               4            73
South valley             8,534,000          64,000              <i             93
Central Valley         12,892,000        239,000               2            85
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vegetation per unit area in the upper Sacramento Valley than in the southern

San Joaquin Valley, and that--with one conspicuous exception--the trend is

toward progressively smaller amounts as one goes south. That exception, the

peak in R1 (large woody) vegetation at points 5-7, reflects the cumulative

riparian vegetation from Cache Creek, Putah Creek, American River, and

adjacent goldmining dredge spoils.

Vegetation Structure

The above section su-,-arized the amount of riparian vegetation remaining

on the Central Valley floor today. This section examines its structure and

condition.    It is structure and condition which determine the functional

value of any vegetation, whether our interest is in its value as lumber,

wildlife habitat, biomass, livestock forage, nature preserve, or any of a

host of other attributes.

No two vegetations have the same vegetation structure, because each has

a unique hydrologic, biogeographic, and land-use history and each grows on a

unique substrate. Riparian vegetations, for example, tend to be robust,

rapidly growing, highly productive vegetations, some of which develop into

multi-layered gallery forests. However, they are subject to being torn up

and rearranged, or removed altogether by floods. Each has a unique set of

hydrologic conditions determining the amount, timing, hydraulic energy,

nutrients, and sediment load of the water it receives. Each is growing on a

geological substrate, whether a rocky streamside or an alluvial floodplain,

that is in itself unique. Each, in addition, has a unique history of human-

use impact. Some have been grazed by livestock, which alters the rates and

patterns of plant reproduction and regrowtho Some have been selectively

logged or clearcut for timber or fuelwood, grossly changing both structure

and floristics. Others may have at some time in the past been cleared for

cultivated agriculture or burned and are at one stage or another of re-

growth.

Study of the major determinants of vegetation structure can thus tell us

a great deal about both the structure itself and about the condition and

condition trends of a vegetation (one might consider this the "health" of the
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I
vegetation) and provide useful insights into its human-use values and best

I means of productive management.

I Definition of Term~

There is no universal agreement on vegetation structure terminology.

i Mueller-Dombois and Ellenberg (1974) recognize five levels: I) vegetation

physiognomy; 2) biomass structure; 3) life form structure; 4) floristic

structure; and 5) stand structure. These five levels represent different

I levels of generalization, with the first level being the most general and the

fifth level the most exacting. Kershaw (1964) and Shimwell (1972), in con-

I trast, distinguish three components of vegetation structure: I) vertical

structure (i.e., stratification into layers); 2) horizontal structure (i.e.,

I spatial distribution of species populations and individuals); and 3) quantita-

tive structure (i.e., abundance of each species in the association).

i Because the present study was a brief first look at Central Valley ripar-

ian vegetation, vegetation structure was defined and subdivided as follows.

i. Vegetation--the total plant life or plant cover of an area.

I 2. Vegetation structure--the organization in space of the individuals

forming a plant association (sensu Dansereau 1957). In the present

I study the sample site was treated as a single association or commu-

nity.

I 3. Horizontal structure--the spatial distribution of species populations

and individuals within an association--in the present study distribu-

i tion along cross-sectional transect lines.

4. Vertical structure--the stratification of the vegetation of an

association into layers--in the present study groundcover, shrub-

I cover, understory, and canopy.

5. Floristic structure--the abundance of each species (species rich-

I ness) in an association and, where relevant, their size/age classes

(species composition).

!
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6. Vegetation diversity--the cumulative vertical, horizontal, and floris-

tic diversity (or heterogeneity) of an association.

It is fully realized that there are more elegant and detailed systems

for classifying and analyzing vegetation structure, and more in-depth studies

of riparian vegetation should consider them. However, a careful review of

vegetation structure field study methodologies indicated that personnel and

time requirements for implementation in general greatly exceeded those avail-

able for the present study. These methodologies also provided data beyond

those needed for present study objectives. The present system was devised

because: a) the quantity and quality of site-specific vegetation data were

limited due to field time constraints; and b) the study’s principal objec-

tives were aimed at regional aspects of vegetation structure and condition.

Nevertheless, the present study’s methodology uses variables and measurement

procedures generally accepted in the field of vegetation ecology.

Spatial and Floristic Structure

Groundcover

"Groundcover" was defined for study purposes as that layer of vegetation

which actually covers the ground; for example grass, forbs (herbs other than

grasses), leafy litter, etc. Note that groundcover-types are not floristic

entities (e.g., species) as shrubcover-, understory-, and canopy-types are.

It is distinguished from "shrubs", the next higher layer, by the latter’s

having woody stems or trunks which hold the vegetation above the ground

surface. In the present study we have included "bare ground" and "road" as

groundcover categories for practical reasons. It will be recalled from the

method~ section that each transect point records but one covertype for each

stratum. Table 6.5 lists the principal groundcover-types occurring in the 51

ground study sites for the entire Central Valley. While these values are

reflective of riparian groundcover conditions throughout the Central Valley,

the large standard deviations indicate that there is great diversity of

occurrence between sites.

To give some idea of how these figures relate to any given riparian

system, several sites are presented for comparative purposes. These are

!
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I
Table 6.5.--Principal groundcover-types occurring in the Central Valley

I riparian systems (N = 51). (From Warner 1984.)

I Groundcover-type Number of Sites Mean Percent Occurrence Standard
Where Occurring at site Deviation

Grass 50 41 19.9I Bare ground 13 12.747
Forbs 45 14 ii .9
Groundshrub s 33 9 8.4

I Leafy litter 33 i0 12.4
Woody litter 32 6 6.4
Road 21 4 2.5

I Berry vines 18 8 6.8
Rock 16 9 I0.8
Sand I0 8 8.5
Rushes 9 6 11.4

I Sedges 7 7 8.2

I Caswell Park 5.2), Cantua Creek and River.State (fig. (fig. 6.7), Kaweah

Caswell State Park is a relatively intact, bottomland floodplain riparian

I system on the lower Stanislaus River, San Joaquin County; Cantua Creek is a

_ heavily grazed, secondarily simplified system in the coastal hills west of

I Fresno, Fresno County; and Kaweah River is a well-wooded, formerly grazed

Sierra foothill stream near the town of Three Rivers, Tulare County. Table

6.6 sumarizes groundcover data for the three sites in terms of percent

I occurrence and mean height in inches, by groundcover-type.

Each site, as demonstrated here, has a unique set of groundcover charac-

I teristics its location, geophysical and circumstances,reflecting hydrologic

land-use history, and present land-use patterns. Note, for example, the

I great difference in grass groundcover between Caswell (21.5 percent) and

Cantua (70.6 percent) (table 6.6). Mean percent grass groundcover for all

i sites combined was 41 percent; thus, Caswell is demonstrably (19.5 percent)

below and Cantua (29.6 percent) well above the valley-wide average. Similar-

ly, note the disparity in forbs (non-grass herbs) where Caswell (15.2 per-

I cent) has over i0 times as many as Cantua (1.5 percent). The mean value for

all Central Valley sites was 14 percent. Thus Caswell is slightly above the

I value for forbs while Cantua is well below. The high grass and lowaverage
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Table 6.6.--Groundcover-types for three different riparian systems in the
Central Valley (N = 51). (From Warner 1984.)

"I

Caswell State Park      Cantua Creek          Kaweah River
Mean                     Mean                     Mean

Groundcover- Percent Height Percent Height Percent Height
type Occurrence (in.) Occurrence (in.) Occurrence (in.)

Grass 21.5 16.4 70.6 11.2 34.7 12.0
Bare ground 5.4 - II.0 - i.I -
Forbs 15.2 56.8 1.5 30.0 8.0 34.4
Groundshrubs 5.2 172.0 - - 3.4 98.0
Leafy litter 8.9 3.6 0.7 4.0 27.3 7.6
Woody litter 8.1 12.0 1.5 12.0 5.1 13.2
Road 6.7 - 3.7 - 6.8 -
Berry vines 26.5 37.2 - - 6.3 20.0
Rock .... 5.7 -
Sand ......
Rushes ......
Sedges - - 7.4 22.8 - -

forb groundcover scores for Cantua reflect the long history of open-range

grazing that particular riparian system has experienced. It also is linked

to the reduced amount of tree canopy at that site, similarly the result of

long-term open-range grazing. These figures can change very markedly over

time, depending upon the overall land-use practices applied, and can be used

as quantitative elements to monitor the systems, if desired. Information on

canopy structure and floristics are presented below to further illustrate the

high degree of intersite variability.

Shrubcover, Onderstory, and Canopy

Each of these vegetation strata are possible structural components of

riparian vegetations. In this study, plants were considered "shrubs" if they

had woody stems supporting leafy vegetation above ground level, but were no

taller than 18 feet. "Canopy" was the leafy vegetation produced by trees,

and "understory" was that (rare, as it turned out) vegetation layer below and

in the shade of an over-arching canopy, residing between it and the under-

lying shrubcover stratum. Table 6.7 summarizes, by plant species and rela-

tive frequency of occurrence, the patterns of shrubcover, understory, and

canopy for all 51 Central Valley tracts studied on the ground. The three

strata are aggregated to avoid redundancy and permit easier comparisons.
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Table 6.7.--Shrubcover, understory, and canopy species found on 51
ground-studied sites in the Central Valley. *--normally upland species
sometimes found at the edges of riparian systems; SC--species present as
shrubcover; US--species present as understory; C--species present as
canopy. (From Warner 1984.)

Number of tracts         Mean %             Mean %           Mean %
where present    SC Occurrence US Occurrence C Occurrence

Willow (species)         35          35      8.6         3      1.2      32       36.9
Fremont cottonwood      28 .... 28        31.2
Valley oak                20           2      0.6        -       -       20       21.2
Oregon ash                18 .... 18         7.7
Wild grape                17           5      1.4       13      1.3       -        -
Poison oak                13          13      5.3 ....
Hind’s walnut             13 .... 13        15.2
Box elder                 12          i0      2.5         6      4.2       8       11.8
Button bush             12          7      2.9        1     0.9       -        -
White alder               i0 .... i0       10.6
Coyote bush               I0           9      3.5        -       -         1         0.8
Digger pine*             i0 .... i0       13.4
Oak (species)            I0          I0      3.1 ....
Blue oak*                  9           2      1.2        -       -        9       33.9
Elderberry                9          9      6.8        1      6.3       -        -
California      8 .... 8        22.2sycamore
Manzanita (species)*     7            7      6.2         -        -         1         5.8
Wild rose                  7           7      3.3 ....
Buckwheat                  6          5      4.6        2      5.7       -        -
Interior live oak        6 .... 6       31.8
Black oak                  5 .... 5        7.6
Toyon                        4           4      2.1 ....
Tree tobacco               4           2      8.7        -       -        2       14.0
Scrub oak*                4          4      i.i ....
Eucalyptus (species)     4 .... 4       41.9
Alder (species)            3            2      1.6         1      4.7        -         -
Blackberry (species)     3           3      2.0 ....
Tamarisk                    3           3      2.8 ....
California bay             3            3      0.8         1       I.I        1        13.3
Ponderosa pine            3 .... 3       41.4
Bigleaf maple              2 .... 2         1.0
California buckeye        2 .... 2        10.3
Creek dogwood             2           2      0.6 ....
California live oak      2 .... 2       56.5
Blue elderberry            2 .... 2         2.5
Fig (exotic)               2 .... 2         7.3
Oregon oak                  2 .... 2        31.4
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A total of 50 woody plant species was recorded for the entire Central

Valley by the ground survey. This does not, of course, mean that this is the

total number of riparian species in the Central Valley, as the total sample

size and sampling procedures did not permit identification of rarer species.

However, the table clearly demonstrates the relative frequency and abundance

of those species which are of major structural significance for riparian

systems within the study area.

Major Species.--As indicated in table 6.7, willow (species), poison

oak, box elder, oak (species), elderberry, and coyote bush were the principal

shrubcover plants, although at least 22 shrubcover species were identified.

Wild grape, box elder, and willow were the main constituents of understory,

which was overall surprisingly scarce. Less than I0 percent of the sites had

any understory at all, and for those sites where it did occur it averaged

only 2.9 percent occurrence, calling into question its ecological role (and

indeed, its structural reality) in Central Valley riparian systems.

Again referring to table 6.7, various willow species, Fremont cotton-

wood, valley oak, Oregon ash, Hind’s walnut, and white alder constitute the

dominant riparian canopy species. The relative amounts of each give us a

better quantitative idea of their importance as elements of the canopy. The

data also permit comparisons of differing structural and ecological circum-

stances when used as components of site vegetation descriptions.

Reproduction and Size-class Patterns.--The absence from the shrubcover

and understory strata--where they would appear as seedlings or saplings--of

Fremont cottonwood, Oregon ash, Hind’s walnut, California sycamore, and white

alder, and the near absence (2 sites only, 0.6 percent mean occurrence where

present) of valley oak is of serious concern. It demonstrates that rates of

reproduction for these important riparian canopy species are abnormally low.

Size-class data for these species strongly substantiate this point (fig. 6.16

and 6.17).

These graphs plot frequency of occurrence (vertical scale) diameter-at-

breast-height (DBH) by size-class intervals (horizontal scale) for the major

riparian canopy species for all sites combined. The size-class curves are

thus descriptive statements of the relative numbers of trees of the different
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¯ OREGON ASH (FRAXINUS LATIFOLIA)

� FREMONT COTTONWOOD (POPULUS FREMONTIA)

¯ CALIFORNIA SYCAMORE (PLATANUS RACEMOSA)

8

0,6-i,i-1.6-2,1-2.6-3,1-3,6-4.1-5,1-6.1-7,1-8,1-9,1- ~,I-~,i-
1,0    1,5    2.0    2.5    3.0    3,5    4.0 5.0    6,0    7,0    8,0    9,0 ~,0    ~,0 ~,0

DBH (DIAMETER-AT-BREAST-HEIGHT) IN CM,

Figure 6.16.--Frequency of occurrence by diameter-at-breast-height (DBH)
size-class of Oregon ash, Fremont cottonwood, and California sycamore,
for 51 riparian sites in the Central Valley. (From Warner 1984.)

DBH size-classes comprising the riparian tree vegetation for Central Valley

riparian systems.

With reference to figure 6.16, it can be readily seen that while Oregon

ash has many more small- than large-sized individuals, from about I0 inches

DBH down both Fremont cottonwood and California sycamore show progressively

decreasing numbers of individuals as tree size diminishes. Similarly, in

figure 6.17 both willows and Hind’s walnut have more small specimens than

large ones--the normal pattern for healthy populations. Such is not the case

for valley oak, whose younger individuals (<i0 inches DBH) progressively

decline in numbers as size diminishes. Hind’s walnut is yet more unusual in

I
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¯ HIND’S WALNUT (JUGLANS HINDSII)                ’I

~ ¯ WILLOW (SALIX SPP,)
=" 16
..,~"°

¯ VALLEY OAK ((~UERCUS LOBATA)
I

-- !12 ’

o 8° !
Z

!
I

0.6- I,I- 1,6- 2,1- 2,6- 3,1- 3.6- 4,1- 5,1- 6,1- 7,1- 8,1- 9.1- 10,1- 11,1-
1,0 1,5 2,0 2.5 3,0 3.5 4.0 5,0 6,0 7,0 8.0 9,0 10.0 11.0 13,0             ~I

DBH (DIAMETER-AT-BREAST-HEIGHT) IN CM,

Figure 6.17.--Frequency of occurrence by diameter-at-breast-height (DBH) ¯
size-classes for Hind’s walnut, willow (several species), and valley oak
for 51 riparian sites in the Central Valley. (From Warner 1984.)

that there is an upsurge in saplings and very young trees (<5 inches DBH)           I

following a decline in the 5- to 10-inch DBH range.

The data strongly confirm the widely held suspicion that Fremont cotton- I

wood, valley oak, and California sycamore are in serious states of decline

throughout the Central Valley. They also corroborate a similar conclusion
I

drawn from table 6.7, where these species were present in abnormally low

numbers as seedlings and saplings in the shrubcover and understory components
I

of the vegetation.

The lack of recruitment into the riparian vegetation of these previously
I

important species implies that: a) over time, as present adult trees age and

die, the systems are experiencing large vegetation structure and floristic

structure shifts; b) the ecological values of the systems (e.g., their I

ability to support native riparian-dependent birds and other wildlife) are

!
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being progressively impaired; and c) the suppression of reproduction is a

widespread phenomenon, although the specific causes are not indicated direct-

ly.

Plant Richness.--"Species richness" is defined here theSpecies as

number of species in a plant association, in this case a site of riparian

vegetation. A cumulative total of 50 woody plant species was recorded by the

ground study at 51 Central Valley sites (table 6.7). Thirty-nine species

were identified from 178 sites in the remote-sensing survey. As indicated

earlier, there are considerably more than 50 riparian plant species in the

Central Valley. The survey was not, however, designed to locate the rarer

ones. There is no way of knowing what plant species were present, or in what

numbers, during earlier periods, for no measurements have ever been made.

One of the few comparative available is utilizeapproaches presently to

species richness counts from the most intact of the remaining riparian

systems. The selection of non-random tracts in the study design was a

conscious attempt to provide this quasi-natural kind of baseline informa-

ti°n’caswell State Park (site 12), San Joaquin County, and Sweetwater Creek

(site 36), E1 Dorado County, both yielded 19 woody plant species, the largest

number. These are both relatively intact riparian systems with very high

vegetation diversity indices and good riparian bird species richness as well.

Ravine at Lower Road (site 41), Butte produced 18Wyman Wyandotte County,

species of woody plants. This site is a perennial stream floodplain that had

been dredged for gold and is now vegetatively recovering. Its high species

richness appears to derive from the highly diverse nature of the substrate,

where floodplain with its ponds, swales, and dredge tailings are all watered

by a small perennial stream. It also has one of the highest vegetation diver-

sity indices.

A somewhat similar array of species richness and cover-type richness

findings were obtained from the remote-sensing survey. The I0 most common

species and cover-types are listed in table 6.8.

Comparative species richness by region within the Central Valley was

also examined by the remote-sensing survey. The findings are reported in

table 6.9 and 6.10. It can be seen that north valley sites had an overall
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Table 6.8.--Ten most common cover-types and species found at 178 Central
Valley riparian sites by the remote-sensing survey.

Cover-type/Species    Percent of sites    Cover-type/Species    Percent of sites
where present                                where present

Grass                            82            Elderberry                      16
Herbs                            60            Oregon ash                      15
Willow (trees)                40            Digger pine                    12
Fremont cottonwood            37            Box elder                       II
Valley oak                     32            Interior live oak             II
White alder                     20            Tamarisk                          8
Blackberry (species)          18            California buckeye             8

Table 6.9.--Comparison of species in northern and southern regions of the
Central Valley (N = 158).

North                 South                Total
Number of species     Number of % of      Number of % of      Number of % of
present at site         sites     sites      sites      sites      sites      sites

0              0      0       4       5       4       3
1-3                    14        17         35         46         49         31
4-6                    37        46         27         35         64         41

7+                    30        37         II          14         41          26

Table 6.10.--Species and cover-types occurring on 25 percent or more of sites
(N = 158).

Species/Cover-type          North Valley                       South Valley

Grass                               82%                                    83%
Herbs                               62%                                    58%
Valley oak                        46%                                    --
Willows (tree)                    37%                                    43%
Fremont cottonwood               36%                                    39%
Willow (shrub)                     32%                                      --
White alder                       28%                                    --
Blackberry                        27%                                    --
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higher species richness that south valley sites. This relationship can be

expressed and illustrated another way. If we look at those species and

cover-types that occurred in 25 percent or more of the sites, the differences

between north valley and south valley are even more clear (table 6.10).

Space does not permit a full discussion of species richness by site,

although much can be learned from such evidence. There was a wide range of

species richness between sites, indicating, as do the data on vegetation

diversity, that there is very little similarity between the different ripar-

ian systems. The numbers of species (or species richness) in shrubcover,

understory, and canopy of different sites are listed in table 6.11. The four

"vegetation" columns list the number of sites where a given number of plant

species (left column) occurs. The three sites where no (0) species occur

have only a groundcover stratum.

Again the interesting fact emerges that on 35 sites there were no under-

story species at all (i.e., understory was absent). Where understory did

occur, it was comprised of very few species (column three). The wide range

in species richness for canopy (column four) is also noteworthy.

Cover-type.--A heliophyte cover-type classification (Holstein 1980)

was assigned to each of the 178 sites surveyed by photo-interpretation. The

word "heliophyte" means a plant in or facing the sun. In a vegetation it is

the plants nearest the sky. This classification yielded a "dominant" vegeta-

tion for each site, dominant in this case meaning the most abundant, highest-

growing species. Any species found to be a constituent of the dominant

vegetation at a site was called a cover-type component. An example of a

cover-type is shown as follows:

Populus fremontii + Acer ne~undo

(Fremont cottonwood + box elder)

Both Populus fremontii and Acer he,undo, individually, are cover-type

components. The cover-type components, the cover-typedetermined from classi-

fication for each site, were aggregated into a list of all cover-type compo-

nents found in the study area. A total of 29 cover-types was identified in

the Central Valley study area.

This method of analyzing sites allows a general description of cover-

type diversity to be made. It can be seen (table 6.12) that within the
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Table 6.11.--Plant species richness by number of sites and percent of total
for shrubcover, understory, and canopy for 51 Central Valley riparian
sites in the ground survey. (From Warner 1984.)

Species Richness          Shrubcover          Understory               Canopy
at site           Number of % of     Number of    % of     Number of % of

(number of species)       sites     total       sites       total       sites     total

0              7     14      35       70     3       6
1-3                                        23                 46                    12                       24                  ii                    22
4-6                                        14                  28                       3                         6                 12                    24
>7                      7         14           0            0        24          48

western foothill region the percentages of heliophyte cover-types present, as

compared to the other regions, were the lowest overall. In the south valley

western foothill subregion, the heliophyte cover-type occurrence was substan-

tially below that of any other comparable subregion. The Sierran foothill

subregions (north and south) were found to have greater heliophyte cover-type

occurrence percentages than counterpart depositional flatland subregions, but

the differences are p~obably not significant. The higher the percentage, the

greater the overall structural and floristic diversity with respect to

heliophytes.

Table 6.12.--Occurrence of cover-types expressed as percent of the total
number of cover-types present in the Central Valley. (From Katibah,
Nedeff, and Dummer 1980.)

North valley     South valley      Central Valley
Depositional flatland            65%               56%                   74%
Western foothills                53%               35%                   60%
Sierran foothills                  67%                 63%                     81%

The northern half of the study area was found to contain 86 percent of

all cover-types, while the southern half contained 68 percent. Similarly,

the northern half had more plant species (90 percent of 39 species identified

in the remote-sensing inventory) than the southern half (83 percent of 39

species). A more detailed analysis of the remote-sensing inventory findings

on cover-types may be found in Katibah, Nedeff, and Dun~ner (1980).
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Vegetation Diversit~.--"Vegetation diversity", as used here, is the

total structural (including floristic) heterogeneity within a vegetation. In

nature, vegetation diversity has many components, more than we can count and

probably more than we can identify. For purposes of the present study, the

following protocol for measuring vegetation diversity was used.

As previously discussed, strata layers) were identi-four structural (or

fied by the ground inventory:    groundcover, shrubcover, understory, and

canopy. In the site transect survey, where a transect sample-point was estab-

lished every 3 meters (9.8 feet), each sample-point yields information (when

present) on the taxon for each stratum. This taxon can be species or a more

general descriptor such as "grass". A vegetation such as a closed-canopy

forest may have all four structural strata present; in this case there will

be four scores--one for each stratum--at that transect sample-point. Thus

groundcover, shrubcover, understory, and canopy taxa are recorded wherever

at each sequential sample-point the ofpresent along a transect, aggregate

several transects providing a three-dimensional structural matrix. For the

purposes of the study~ vegetation diversity resulted when one transect-point

stratum reading was followed by a dissimilar one on either the vertical axis

(vertical diversity component) or the horizontal axis (horizontal diversity

component). For example, if for the groundcover stratum a transect sequen-

tially recorded:    "grass-grass-forb-woody litter-berryvine-berryvine", the

horizontal diversity score would be 1 (grass-forb) + 1 (forb-woody litter) +

1 (woody litter-berryvine) = 3 horizontal vegetation diversity points. If

the vertical readings were:    "grass-poison oak-elderberry-Fremont cotton-

wood", the vertical diversity score would be 1 (grass-poison oak) + 1 (poison

oak-elderberry) + 1 (elderberry-Fremont cottonwood) = 3 vertical vegetation

diversity points.

This procedure, while a simplification of the real world complexity of

natural vegetations, does permit us to develop a quantitative index of struc-

tural diversity of a vegetation in both horizontal and vertical axes. A some-

what more detailed description and application of this method can be found in

Warner (!984~.

The results of an analysis of vegetation diversity for the ground study

sites are presented in figure 6.18. This is actually a scatter diagram,
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I
Figure 6.18.--Vegetation diversity indices for ground inventory riparian            I

sites in the Central Valley (N = 51). Individual sites are indicated by
circled numbers. Note the wide range of both horizontal and vertical
diversity components, indicating a very wide range in the vegetation I
structure of these riparian systems. (From Warner 1984.)                                 ¯ I

where the vertical diversity component is plotted on the vertical axis of the           I
I

graph and the horizontal component plotted on the horizontal axis. The

further to the right a point is, the greater the horizontal diversity           I
component of the vegetation at that site. The higher up the point is, the

!
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greater the site’s vertical vegetation diversity component. .Thus the higher

and to the right that a point is, the larger that site’s total vegetation

diversity score.

The most obvious and interesting point demonstrated by figure 6.18 is

the tremendous variability in vegetation diversity between sites. There is

clearly no "typical" riparian system, at least in the Central Valley.

Systems range in structural design (and hence vegetation diversity) from

moist, grassy swales with a few sedges and no shrubs or trees, to narrow

linear stringers of riparian vegetation along small spring-fed creeks, to

closed-canopy gallery forests. Surprisingly, the middle (narrow stringer)

category often exhibited a large amount of vegetation diversity, because of

the intermixing of riparian and non-riparian species. Another way of describ-

ing these narrow, perennial stream riparian or stringers is to saycorridors

that they are almost pure ecotone; that is, they are so narrow that there is

no inner area of strictly riparian vegetation. Preliminary studies of ripar-

ian birds associated with these stringers suggested that despite this high

vegetative diversity, narrow ecotonal riparian stringers do not support the

greatest bird species richness; that is found in the larger systems having a

combination of greater amounts of "interior" and more purely riparian vegeta-

tion conditions.

The enormous array of riparian system vegetation diversity illustrated

in figure 6.18 reflects both the local geophysical and biogeograhic circum-

stances of the systems and their individual histories of human-use impact.

The three sites of highest vegetation diversity were: I) Ladd Creek at Road

200 (site 26), Madera County, a small but complex perennial stream system

below an earthfill dam in the Sierra foothills; 2) Wyman Ravine at Lower Wyan-

dotte Road (site 41), Butte County, a small perennial stream on a broad flood-

plain with a partially closed canopy and well along in recovering from gold

dredging, again in the Sierra foothills; and 3) Mooney Island on the Sacra-

mento River (site 52), Tehama County, a ~ture cottonwood grove on the bank

of the river. The two sites of lowest vegetation Creekdiversity were Dry

Swale at Academy (site I0), Fresno County, a grassy swale with perennial

seepage and no woody vegetation; and Sandy Mush Road at Healy Road (site 5),
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Madera County, a small valley floor stream that has been channelized to carry

runoff (and possibly agricultural) water.

At the Sandy Mush Road site the cottonwood/willow stringer vegetation

had been largely removed for channel clearance and other less obvious rea-

sons. The Dry Creek Swale site has been exposed to livestock grazing since

the latter 1800s, suppressing all but grazing-resistant groundcover plants

such as grass, clover, and sedges.

Throughout the Central Valley, reduced riparian vegetation diversity was

observed in the field to be closely associated with human-use activities.

Livestock grazing, riprapping, channelization (including channel clearance),

mining (including gravel extraction), water diversion, logging, and building

activities (park, home, and farm structures and roads) in riparian systems

were all associated with reductions in vegetation diversity.

Cultivated agriculture within the riparian zone, the single largest

human-use impact upon Central Valley riparian systems, is not mentioned in

this context because it does not reduce vegetation diversity. Where cultiva-

ted agriculture is practiced in riparian zones, it generally eliminates ripar-

ian vegetation altogether as a necessary part of the cultivation process.

Thus, cultivated agriculture is best considered an &iternate use, rather than

a multiple use, of the riparian zone, and consideration of its impact on

vegetation diversity ~er se is irrelevant.

CURRENT LAND USES AFFECTING RIPARIAN SYSTEMS

Intrazoue Land Use

The degree to which riparian systems are being used for man-related

purposes--is of critical importance to our understanding of their current

condition or status. The remote-sensing survey studied this question in some

detail (see also Katibah, Du~mer, and Nedeff 1984). A total of nine major

land-use categories was recorded for each randomly selected site. Livestock

grazing was treated separately. The categories included:    i) roads; 2)

bridges; 3) structures; 4) commercial use; 5) parks; 6) dumps; 7) farm-

related use; 8) water-related use (water impoundment and pu~ping); and 9)

marinas and docks (with attendant subcategories). Specific land uses asso-

ciated with these categories, e.g., gravel extraction and mining (under 4,

commercial use) were catalogued.
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Roads, specifically dirt roads, constituted the single largest intrazone

I land use (41 percent occurrence), followed by bridges (17 percent

occurrence). The effects of roads upon riparian systems can be substantial.

I Thomas, Maser, and Rodiek (1979b) and others have noted that road

construction in riparian zones reduces their usefulness as wildlife habitat.

I Such roads: a) alter vegetation structure, b) alter microclimate, c) reduce

the effective size of the riparian zone, d) disturb the wildlife, e) impact

i water quality in the aquatic zone, f) physically destroy wildlife habitat, g)

prevent wildlife movement, and h) increase wildlife mortality rates.

As would be expected, water-related activities in riparian zones were

i often found during the inventory. Pooling of water was the most common

water-related use (13 percent occurrence). The purposes for pooling included

I livestock watering, water diversion, pumping, gravel extraction, and other

¯ identified uses. Pooling can adversely affect the local riparian environment

I as well as that downstream. The water table is raised locally by the pooling

.. and may be substantially lowered further downstream. Such changes in water

table level can cause substantial changes in vegetation composition and

structure.

Other intrazone land uses identified and categorized in this study

I tended to occur less frequently throughout the Central Valley. This

infrequent occurrence may understate the potentially harmful environmental

I effects resulting from them (e.g., mining activities, dump sites, feedlots,

- etc.).

I
Adjacent Land Use

The linearity of riparian systems is an attribute of great biological

I value, as it provides more ecotone or "edge" between the riparian system and

the adjacent upland. This edge is of special value to wildlife. However,

I the greater the amount of edge, the greater the potential impact from land-

use practices on the adjacent upland. The remote-sensing survey evaluated

I the question of adjacent land-use practices upon riparian systems in the

Central Valley.
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Lands adjacent to riparian sites were classified according to six major

current land-use categories: I) agricultural; 2) residential; 3) commercial;

4) rangeland; 5) wildland; and 6) miscellaneous. These classes were then

used to assess on-going and potential impacts on riparian systems. Within

each of these categories, specific land-use practices were identified where

practical. The principal ones are listed below:

i) agriculture--rice, truck crops, field crops, orchards, idle fields,

grain and hay, pastures, irrigated pastures, farm structures, vineyards,

feedlots;

2) residential--houses (urban), houses (rural), trailer parks;

3) commercial--gravel mining, equipment yard;

4) rangeland--grazing;

5) wildland--none;

6) miscellaneous--dumps, mine railings, vacant fields, archery ranges,

golf courses.

A wide variety of direct and indirect impacts on riparian systems can be

expected from adjacent land uses. For example, feedlots have a potentially

high negative impact on adjacent riparian systems due to the runoff into the

stream system of concentrated waste products. Any agricultural crop re-

quiring pesticide or herbicide application has a potential negative effect on

adjacent riparian systems, affecting both vegetation and wildlife. For

example, stringers of cottonwoods 3,000 feet or more in length in the Sutter

Bypass have been observed defoliated by aerial herbicide sprays, and cotton-

woods and other riparian trees have been observed dead or dying from aerially

applied herbicides that were not confined to the cultivated field.

Agriculture was found to be the prevalent adjacent land use throughout

the study area with 71 percent occurrence in depositional bottomland (table

6.13). Within the arid western foothills, rangeland was the dominant adja-

cent land use. In the Sierra foothills, agriculture and rangeland were near-

ly equal in occurrence. Within the depositional bottomland, agricultural

land use dominated. The other land uses occurred far less frequently. They

were nonetheless significant where they occurred. For example, urbanization

of the riparian zone is a problem wherever there are contiguous centers of

population.
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I
Table 6.13.--Principal land uses adjacent to Central Valley riparian systems,

I listed as percent of total adjacent land uses.

Land-use Depositional Western Sierran Central
Category Bottomland Foothill Foothill Valley

Agriculture 71 21 39 58

Residential 4 3 3 4

Commercial 1 3 - 1

Rangeland 16 62 35 26

Wildland 2 I0 21 8

Miscellaneous 6 - 1 4

Grazing

Livestock grazing has had a long history in California. The first

Spanish-Mexican settlers brought in stock in the late 1700s. During the

1800s many more animals were brought in by European immigrants. Vast herds

of cattle and sheep developed and were grazed throughout much of California

and the Southwest. Browsing and grazing greatly modified the native vegeta-

tive patterns, especially in the more arid parts of the state. There were

several major livestock die-offs reported in the 1800s, as drought combined

with overgrazing and overbrowsing by livestock populations to produce wide-

spread starvation in the herds. More recently, there has been better control

exercised over livestock population numbers and better herding and pasturing

systems developed. Despite this, the ground survey teams recorded many cases

of serious overgrazing, with attendant destruction of riparian vegetation,

throughout the study area, but especially in the more arid foothill regions.

Figures 6.19 and 6.20 illustrate some of the effects of unrestricted open-

range grazing in riparian zones regularly observed during the ground survey.
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Figure 6.19.--Arroyo cutting induced by livestock in a small stream that
passes through fenced upland pasture. Note the absence of woody vegeta-
tion along the watercourse, the browselines on adjacent small trees, and
the eroded banks which are also being broken down by trampling. Western
foothills west of Williams, Glen County. (Photograph R.E. Warner.)

Perhaps the principal cause of the seemingly inordinate impact of

livestock on riparian systems is these systems’ attractiveness to livestock.

During dry summer periods, riparian systems support the only lush, highly

palatable forage on the otherwise arid rangelands. They are also sites where

water and shade are ~eadily available. Thus livestock, unless restrained by

fencing or herding practices, migrate to and concentrate in riparian zones

during the summer months, consuming the vegetation and breaking down the

streambanks. These problems are now widely recognized and are the subject of

considerable study (Thomas, Maser, and Rodiek 1979a; Platts 1979, 1981a,

1981b, 1984; Behnke and Raleigh 1978).
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Figure 6.20.--Livestock grazing-induced erosion in Cantua Creek, Madera

County. This destruction process starts when streambed erosion further

downstream destabilizes the system. This erosion will continue upstream
until a new equilibrium is reached, the streambed is more deeply

incised, and the floodplain soil washed away, as is happening here.

(Photograph R.E. Warner.)

The incidence of grazing was quantified by the remote-sensing survey.

Aerial photography was used to determine the presence or absence of grazing

both within the riparian zones and on land adjacent to them. The study area
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was divided into three land-use strata: I) agriculture; 2) non-agriculture;

and 3) dryland agriculture. The occurrence of livestock was determined by

direct observation of livestock or by the presence of livestock trails. The

occurrence of grazing in areas adjacent to riparian zones was included to

give an indication of the number of situations where livestock were excluded

from riparian zones. Only randomly selected sites were used in this portion

of the study. The findings are summarized in table 6.14.

Table 6.14.--Percent occurrence Of grazing in and adjacent to riparian zones
in the Central Valley.

Land-use Stratum                  Riparian zone                     Adjacent zone
Agriculture                            41.8                                 40.3
Non-agricu iture                       71.6                                 73.0
Dryland agriculture                  70.0                                 75.0

Region
Valley floor                           45.5                                 44.3
Western foothills                     86.4                                 86.4
Sierran foothills                     70.6                                 74.5
Study area                            59.0                                59.6

The occurrence of grazing within Central Valley riparian zones and on

immediately adjacent land approached, on average, 60 percent. Sites in the

two agricultural land-use strata on the valley floor had the lowest grazing

occurrence. Both non-agriculture and dryland-agriculture strata had grazing

occurrence rates of approximately 70 percent. The foothill regions also had

high rates of grazing occurrence, the western foothills leading with 86.4

percent.

Perhaps the most striking feature of these findings is that there are
I

virtually no differences in grazing occurrence levels between riparian and

adjacent zones for any stratum or region, even on the valley floor where
I

cultivated agriculture occupies much of the land. This strongly indicates,

in terms of present Central Valley grazing practices, that there are essen-

tially no constraints to cattle grazing in riparian zones. That is, where

there is grazing immediately outside the riparian zone, there is also grazing

within the riparian zone.

6.50                                      _

C--055028
C-055028



I These findings corroborate those reported earlier on the nearly complete

absence from ground- and shrubcover vegetation of seedlings and saplings of

I several dominant riparian tree species (table 6.7). They also concur direct-

ly with the size-class data for woody species (figures 6.16 and 6.17), which

show size-class (i.e., age-class) frequencies with disproportionately small

I          numbers of tree species in sapling and young tree size ranges. Taken

together, the evidence indicates conclusively that: a) there is a serious

I hiatus in reproduction rates for many dominant riparian tree species, except

possibly willow; b) this hiatus is demonstrable throughout the study area

I ( except in protected areas, such as Caswell State Park); c) livestock grazing

within riparian zones is one of the major causes of this hiatus; and d) if

I this reproductive failure is not rectified, the massive changes now taking

place in the structure of Central Valley riparian vegetation will continue

and become grossly obvious and ecologically disastrous within the next two to

I           three decades as older native species canopy trees die and are not replaced.

Stream Channeli~-ation and Waterway Maintenance

Stream channelization--the a~tificial realignment, reshaping, and/or

structural reinforcing of stream corridors and banks--has over the last

century been widely practiced throughout America. Its major purposes have

been to accelerate stream water removal, improve wetland drainage, and, in

the Central Valley, provide irrigation water transfer and drainage. Figure

6.13 shows a water diversion weir on Union Slough, a perennial stream near

Davis, Yolo County.    Irrigation water is routed into the slough further

upstream, and taken out by farms along its path. Riparian vegetation is

removed from the st reambanks and cultivated agriculture isregularly

practiced to the edges of the streambanks.

In the Central Valley, traditional waterway and levee maintenance

practices dictate the clearance of woody riparian vegetation from streambanks

and levee faces.    Where channelization results in wetland drainage and

lowering of the water table, important wildlife habitat values are lost due

to disruption of both the moist soil riparian wetland zone and the saturated

soil aquatic wetland zone. Channelization of urban streams in and around

Sacramento for flood control purposes resulted in serious damage to riparian
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vegetation, loss of functional values in the riparian zone, and reduced

recreational, amenity, and real estate values. The problem was described by

Erwin (1984) as follows:

During the 1960s and 1970s many streams [in Sacramento County] were
channelized, piped, or gunnited in order to facilitate urban develop-
ment.    Substantial riparian vegetation was removed; stream sections
bordered with large attractive oak trees were eliminated, straightened,
rerouted, and replaced by concrete-lined ditches with six-foot high
chain-link fences.

One of the more controversial channelization procedures is that of rip-

rapping. This is usually done to stop bank erosion and stabilize the course

of a stream or river. Its ecological and aesthetic effects are significant

and can be long-term if revegetation of the rock-faced banks is not encour-

aged. One example of recently placed rock riprap on the Sacramento River is

shown in figure 6.21.

One side effect of riprapping the Sacramento River has been to promote

further clearing of the remnant riparian forest for cultivated agriculture.

However, the issue is not a simple one, as agencies responsible for levee

maintenance and flood protection cannot sit idly by and watch the banks erode

if it results in greatly increased risk of flood damage to adjacent develop-

ments. Those agencies directly charged with flood protection are mandated to

take steps to protect public safety as required. The present problem is that

there are but limited options available to them. However, critics point out

with some justification that even the limited options; such as stepped

levees, integrated pest management, ~eander zones, and riparian conservation

easements, are not adequately utilized.

Most channelization of Central Valley streams took place in the late

1800s and early 1900s. While local records of this channelization were some-

times kept, there was no effort to control or even monitor the practice at¯
the state level. Today many watercourses that were originally streams are

now ditches, canals, or drainage sloughs. On current maps these are often

seen as watercourses whose upper reaches maintain natural sinuosities ~,~hile

lower reaches become angular or geometric, sometimes running across--rather

than downslope.
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I
Figure 6.21.--Recently placed rock riprap on the Sacramento River. This con-

I troversial bank protection method requires further design and applica-
tion study to assure that its ecologically and aesthetically degrading
effects are minimized. (Photograph by R.E. Warner.)

I Recently DWR abandoned pre-settlement hydrology of the San Joaquin

Valley as cartographic baseline, using instead recent channels, many of which

I are manmade or man-modified.    Tulare, Buena Vista, Kern, and other San

Joaquin Valley lakes are no longer indicated, and most valley floor distribu-

I taries deleted. Because of this and the lack of historical documentation, it

- is impossible to determine precisely how much channelization has taken place

I in the Central Valley. The best that can presently be said is that channeli-

zation practices have been long-term, extensive, widespread, of much greater

~ ¯
magnitude in the San Joaquin Valley than in the Sacramento Valley, and of

greater hydrologic and ecologic impact.
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Qualitative Site Condition Assessment

Throughout this chapter, individual components of resource status--

extent, distribution, species richness, etc.--have been used to characterize

Central Valley riparian systems. While this information is very instructive,

it is also useful to synthesize individual elements into broader value

ratings. The remote-sensing inventory undertook this in a qualitative site

condition assessment by combining a series of individual component measure-

ment s.

Using data derived from photo-interpretation and a second viewing of the

photo-imagery, a qualitative analysis of the 178 sites was undertaken to

determine condition.

A numeric grading system from one (I) to five (5) was used. The numeric

evaluation score was based on several factors which collectively determine

the relative condition of each riparian system. Of these, the negative

factors are in reality pressures on the system which tend to collectively

disrupt its internal structure and dynamics and are weighed against the

natural structural and functional factors which give riparian systems their

normal forms. These factors (all of which have component parts) include:

i. plant structure, floristics, and diversity (including cover density

or crown closure and obligate riparian indicator species);

2. distribution and extent of vegetation (historical, present, and poten-

tial);

3. intrazone and adjacent land uses;

4. stream channelization;

5. available water supply and water diversions; and

6. present apparent (subjective) trend in condition.

In addition to the one (I) through five (5) numeric evaluation, three modi-

fiers were used to describe apparent trends in riparian system condition: a

"D"    "R"         "S", or       was used to denote a degrading, recovering, or stable ripar-

ian system, respectively. Geographic location, regional characteristics, and

local ecology were additional factors considered to help estimate potential

(versus actual) plant species diversity, areal extent, crown closure, etc.,

of each site in an otherwise generalized grading system.
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The numeric evaluation description is listed below:

Score                                  Descriptors

I-- near-pristine area fairly typical of a climax riparian vegetation

in its particular geographic location; obvious disturbance;no

areal extent (riparian zone coverage) completely realized; indica-

tor and obligate riparian plant species present for particular

regional environment;

2-- good riparian vegetation with typical obligate indicator species

characteristic of the geographic location; advanced successional

stage; minimal disturbance; riparian zone moderately but not

completely vegetated;

3-- disturbed riparian vegetation with moderate diversity of riparian

species and intermittent closure; obvious disruption fromcanopy

human-use activities; areal and vegetational potential of ripar-

ian zone less than complete;

4-- degraded riparian vegetation with low species diversity; few

obligate riparian species and sparse canopy covering; exotic

species often invading; heavy impact and disruption from human-

use activities; potential areal extent, species diversity and

vegetation density severely constrained;

5-- severely degraded riparian vegetation, usually lacking obligate

riparian indicator species and often lacking mesic vegetation;

many exotics often present; usually much bare ground visible;

very heavy impact from human-use activities; potential extent,

diversity and density of vegetation within riparian zone complete-

ly unrealized and severely limited.

A grade of "5" implies severe degradation to the point that the riparian

system is nearly unrecognizable. Trend description modifiers indicating the

current status of these severely degraded sites were not readily discernable

using aerial photography.

The trend modifier descriptions are listed below:

D (degrading)--riparian vegetation decreasing in apparent areal extent,

plant species diversity, or canopy closure due to disruptive, human-use

influence;
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R (recovering)--riparian vegetation progressing in successional stages

toward presumptive climax type due to removal of disruptive impacts or

imposition of active resource management;

S (stable)--riparian vegetation appearing to be maintaining present

areal extent, species diversity, and canopy density.

The qualitative site condition assessment findings are presented in

table 6.15.

Overall, the data indicate the following for that remaining 8-9 percent

of the pre-settlement woody riparian vegetation:

i. 19 percent is in "excellent" condition;

2. 54 percent is in "poor" to "fair" condition;

3. 25 percent is so severely degraded that native riparian vegetation is

virtually nonexistent;

4. the overall rating on the condition grading scale of 1 to 5 for all

Central Valley riparian woody vegetation is 3.7, which is about halfway

between "poor" and "fair";

5. 83 percent of the sites rated "severely degraded" are heavily impact-

ed by grazing;

6. of all sites studied, only 8 percent are recovering and 25.4 percent

stable, while 37.9 percent are still being degraded and 28.6 percentare

are so severely degraded that no assessment of possible recovery can be

made.

The ground-based study independently undertook a condition and condition

trend assessment for 53 sites throughout the study area. Study sites were

rated on the basis of observed present kind and intensity of human use,

degree of disruption to the natural system, and apparent level of commitment

of the landowner to present land-use practices. The latter criterion was

somewhat speculative, as it was recognized that actual condition trends are

determined by human decisions on present and future land-use practices far

more than on natural ecological patterns of reproduction and succe~ssion. For

example, a luxuriant riparian forest may be completely removed and replaced

with cultivated agriculture or fenced pasture in a matter of days. Livestock

numbers on open range change with market prices and precipitation-controlled

forage production. Obtaining the necessary hard data on these owner-dictated
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Table 6.15--Qualitative site condition assessment of remaining Central Valley
riparian systems. Condition:    1 = nearly pristine; 2 = good; 3 =
disturbed; 4 = degraded; 5 = severely degraded. Trend: R = recovering;
S = stable; D = degrading. Amounts are in percentages.

Condition Evaluation and Trend Score
1            2             3            4

R    S    D      R     S    D      R     S     D      R    S     D

Valley floor    - - -      3     1    1      I    14    II      5 6 28     30
Western

foothills - 5 -     5    9 -     - 14    5     - 5 32    27
Sierran

foothills - 6 -     6 14 4     2 I0 14     - 2 16    27
Central Valley - 3 -      4    6 2      1    12    II      3 4 25     29

Current Condition
1         2     3       4          5

Nearly Pristine Good Disturbed Degraded Severely Degraded

Valley floor            -               6        26          39               30
Western

foothills           5            14        18         36             27
Sierran

foothills           6            24        26         18             28
Central Valley         3             12        25         32              29

Trend
Recovering (R) Stable (S) Degrading (D) Severely Degraded (5)

Depositional
flatland        9              20              41                   30

Western
foothills       5             32              36                  27

Sierran
foothills       8              31              33                   27

Central Valley    8              26              38                   29

determinants of trend would require interviews with landowners and assessment

of public policies and programs.

Because of these imponderables, the condition assessment limited itself

to three possible scores: I) recovering; 2) stable; and 3) degrading. Table

6.16 presents the resulting site condition trend scores.
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Table 6.16.--Apparent condition trend evaluation expressed as percent of
total for 53 Central Valley riparian sites (15 publicly owned, 38
privately owned). (From Warner 1984.)

Ownership                   Degrading             Stable             Recovering

Private                          74                     18                     8
Public                           67                     13                     20
All sites combined            72                    17                    ii

The results indicate that on both privately and publicly owned riparian

lands, the overall condition trend is one of continued degradation for most

remnant Central Valley riparian systems. The 20 percent recovering rating

for public lands includes several state- and county-owned parks as well as

riparian preserves owned by conservation organizations. The latter were con-

sidered public rather than private because of their communal nature; were

this not done, the private and public ownership scores would be almost identi-

cal.

These figures are quite similar to the condition assessment values

developed by the remote-sensing survey. Taking both assessments together,

three clear conclusions emerge. First, no Central Valley riparian systems

has escaped the destructive impacts of direct and/or indirect human-use prac-

tices. Over 90 percent have been so altered as to be unrecognizable as ripar-

ian systems, either structurally or ecologically. Second, of those remnant

systems that are still sufficiently intact as to be assessable, all--both

publicly and privately owned--show significant perturbations due to human-use

impacts. Third, about 8-11 percent of the remnant systems are recovering,

17-25 percent are stable, and 67-72 percent are still being degraded by on-

going destructive human-use impacts.

These condition assessments clearly indicate the cumulative toll being

taken by human-use impacts on the few remaining Central Valley riparian

systems. They also demonstrate that there is a continuing general trend

toward further degradation and ultimate destruction of the resource--which is

probably irrevocable given present human demographic and land-use trends--

broadly conceived and applied corrective procedures are implementedunless

throughout the Central Valley in the near future.
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7. STRUCTURE AND STATUS OF CALIFORNIA DESERT RIPARIAN SYSTEMS

INTRODUCTION

General Description

Deserts are by definition places with very limited precipitation. In

the deserts of California, average precipitation as low as two inches per

year (e.g., at Badwater, Death Valley) have been recorded. In some areas

rain may not fall for several consecutive years. Then a torrential rainstorm

will occur, often only in a restricted area, producing violent flooding and

massive erosion.

Both plants and animals must be adapted to handle this water regime, and

many have managed to do so in diverse and subtle ways. Desert creatures may

be either generalists, capable of using the desert as well as other environ-

ments (coyote, raven, mountain lion, cottonwood, willows), or specialists

(many cacti, many reptiles such as the desert tortoise and desert iguana),

closely confined to the desert environment. Many of these generalists are

partially or totally dependent upon desert riparian zones, whose water and

other resources provide oases of life support in what would otherwise be an

uninhabitable environment.

The California desert, as described in the Fazio riparian study legisla-

tion, is indicated in figure 7.1. Its western boundaries are the crests of

the Sierra Nevada south of Mono Lake and of the Tehachapi, Transverse, and

Peninsular ranges. The other two borders are administrative rather than

geoclimatic: the International Border with Baja California to the south and

the California/Nevada and California/Arizona borders to the east. These

designated boundaries are actually those of the South Lahontan and Colorado

Hydrologic Basins, as specified in the legislation. The Sonora, Mojave, and

Colorado deserts, and the Basin and Ranges (see fig. 7.1), all of which are

partially encompassed by the legislative boundaries, continue on to the south-

east and north. Thus, many of the statements made in this chapter have

relevance to quite large areas in adjoining states and Mexico.

Because of aridity the resulting slow rates of plant growth,their and

desert environments are, like high elevation and high latitude environments,
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extremely fragile and slow to recover from destructive human-use impacts.

Thus, as the wheel tracks from Franklin’s expedition over a century ago are

still clearly visible on the arctic landscape of Melville Island, Northwest

Territories, so also are the earlier scars of wagon wheels, off-road vehicle

tires (both civilian and military), and mining bulldozer blades. Such scars

remain unmuted for many decades. Damaged vegetations (for example, from

chronic livestock overgrazing or excessive numbers of feral herbivores such

as burros and horses) may take a century or more to restore themselves.

Deeper scars, such as bulldozer cuts from mining and road construction, are

essentially permanent (fig. 7.2). Desert riparian systems, because of their

rarity, patterns of water supply, and attractiveness to both man and animals,

are also especially vulnerable to destructive natural forces and human-use

impacts. Figure 7.3 illustrates several of these points.

Figure 7.2.--Scar caused by bulldozer exploratory mining operation nearin
Saratoga Springs, Death Valley National Monument.    This and similar
scars, visible for miles, will remain for centuries.    (Photograph o
R.E. Warner.)
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Figure 7.3.--A mesquite growing on the alluvial floodplain above Lower

Willows on Coyote Creek, Anza Borrego Desert State Park. The photograph

shows:    a) the root system of the mesquite, which is larger than the

above-ground portion of the tree seen perched on the remnant floodplain
above it; b) the layered depositions (strata) from previous flood
events, ranging from fine sand to large cobbles and small boulders; c) a

layer of moist sand, to the left of the park ranger and at about

shoulder level, which serves as soil-moisture source for some riparian
plants; and d) the erosive force of a single torrential storm, which has

carved away large quantities of floodplain alluvium and carried it
further downstream, leaving the cliff face seen here.    (Photograph o

R.E. Warner.)

C--055040
C-055040



I
STRUCTURE OF DESERT RIPARIAN SYSTEMS

I                                         Geo-hydrologic Structure

i Because precipitation is so scanty in desert environments, many of the

hydrologic phenomena normally responsible for the creation and maintenance of

riparian systems (steady streamflow, high water tables, frequent recharge of

I watersheds and aquifers) are absent. The comparatively few desert riparian

systems are thus both of special biological importance and geologic and hydro-

I logic interest. There are three general types of desert riparian systems:

i) those which are fed principally by surface and groundwater runoff--desert

I washes, playa lakes and their tributary streams, and perennial and intermit-

tent streams draining larger and/or higher watersheds (fig. 7.4); 2) surface-

!

Figure 7.4.--Intermittent stream in Hell’s Canyon, Anza-Borrego Desert State

I Water supplies are and springs. AtPark. both surface runoff lower
elevations this stream may run on the surface for but a few days at a
time alter rains. Water percolating into subsurface sandbeds, and in

I some instances continuing to flow below the watercourse surface, pro-
vides soil moisture during drought periods to those plants, such as
desert lavender, whose roots reach it. (Photograph © R.E. Warner.)

!
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emergent or nearsurface-emergent aquifers--oases, seeps, springs, and some

streams (fig. 7.5); and 3) fault- and sill-dammed watercourses w~ich second-

arily became floodplains, or, where stratal discontinuities disrupt aquifers

(fig. 7.6), resulting in elevated water tables and even surface-running

waters at the point of overflow.

These three types of geo-hydrologic situations probably occur even more

frequently in wetter environments than in the desert.    However, their

presence and effects there are often masked by the increased quantities of

surface flow and the larger areas of riparian vegetation and microclimate

created by high surface stream flows.    In the California desert, where

surface flows are virtually absent, these are the only kinds of riparian

zones remaining. The result is that many of the most interesting and impor-

Figure 7.5.--The Five Palms Oasis, Anza-Borrego Desert State Park.    A

nearsurface-emergent aquifer in the California desert.    This riparian
zone supports several California fan palms and a turf of grass in their

shade.    Even though there is only very rarely free water, the soil

remains moist throughout the year. (Photograph © R.E. Warner.)
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Figure 7.6.--Lower Willows on Coyote Creek, Anza-Borrego Desert State Park.
Faulting has thrust up an impermeable rock sill across the drainageway,
blocking belowground flow of water and forcing it to rise until it over-
tops the sill. The resulting high water table and surface water flow
produces one of the most lush and verdant riparian wetlands in the
California desert, o Warner.)(Photograph R.E.

tant desert riparian systems are also unique, sometimes quite singular

geo-hydrologic phenomena.

The historic Twenty-nine Palms Oasis, early home of California Indians

and now part of Joshua Tree National Monument, was created by an earthquake

fault which passes laterally across the face of an alluvial fan, disrupting

its strata and opening an aquifer. It is the only riparian system of that

type presently known for the California desert. Darwin Falls (fig. 7.7), a

series of perennial spring- and seep-fed falls hidden in a steep-walled

canyon of the Coso Range west of Death Valley, drops some 450 feet to form a

small perennial stream and verdant riparian wetland. Saratoga Springs (fig.
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I

Figure 7o7.--A portion of Darwin Falls, a unique and lovely streamlet arising

from a surface-emergent aquifer high in the near-vertical walls of the

steep canyon. This site, on public land and now declared an ACEC by
BLM, is p~ese~tly threatened with:    a) a small hydro (pelton wheel)
plant; b) an ore-crushing mill at the base of the falls; and c) replace-

ment of the streambed with a deep gravel filter and diversion pipe, thus

eliminating any surface water in the stream itself.    (Photograph
courtesy of K. Berry.)
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7.8), in what is now the southern end of Death Valley National Monument, is a

I group of springs emerging from the base of nearby barren, rocky hills, which

forms a set of permanent ponds surrounded by sand dunes and riparian

i vegetation.

Water Availability Patterns

I Each desert riparian system is the result of one or more water transport

and storage devices. Many are influenced over time by faulting and other

I earth movements. The amount of water imported, stored, and made available

for plants and animals is a function of both transport and storage devices.

!

I Figure 7.8.--Saratoga Springs, Death Valley National Monument. This complex

system results from the interaction of riparian plants and the shifting
sands of the valley floor. A vegetation-stabilized, elevated barrier

dune has been produced a~ound the springs, protecting ’the system from

I winds and the influx of sand. This is a dynamic equilibrium. Diversion

of the water or overgrazing by feral animals would reduce the stabiliz-
ing influences of the riparian vegetation, and the natural pools would
be filled with sand and lost. (Photograph © R.E. Warner.)

I
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Cottonwood Spring in Joshua Tree National Monument (fig. 7.9) is a good

example. Its aquifer is the unconsolidated sedimentary materials confined by          ~ ¯

a natural rock barrier in a high drainage basin.    The spring itself is

ancient, but two centuries ago only a scattering of mesquite, squaw baccha-

ris, and a few other riparian plants grew around its edges. The palms and            l

cottonwoods seen in figure 7.9 were planted by freight haulers and prospec-

tors, who sought out the spring as one of two water sources between the Dale          ~ I--

Mining District and Mecca between 1890 and 1910. At one time water from the

spring was pumped 18 miles for the Iron Chief Mine in the Eagle Mountains.                ’~ ¯

Figure 7.9.--Cottonwood Spring, Joshua Tree National Monument. Its aquifer

is unconsolidated sediments in a high drainage basin blocked by frac- ¯
tured rock. Its historic (circa 1900) flow rate was some 3,000 gallons

per day. It later dwindled to a few gallons per day, then increased

following the San Fernando earthquake in 1971, to about 720 gallons per ¯
day. (Photograph o R.E. Warner.)
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I The output of Cottonwood Spring was as much as 3,000 gallons per day in

the early 1900s. In more recent years the output had dropped to a few

gallons per day.    However, since the 1971 San Fernando earthquake the

I           spring’s activity has increased and the flow, while variable, is up to 30

gallons per hour.

I Water availability for surface runoff such systems washes, playas,

some intermittent streams, and cienegas, is more immediately ~esponsive to

I precipitation patterns than deeper aquifers. While winter rains are often

associated with broad frontal and cyclonic storms, summer thunderstorm

I deluges can be quite vagarious, flooding one watershed yet leaving the adja-

cent dry. In these systems, longer-term water availability for the riparian

biota is determined by: a) the presence and volume of permeable, sub-

streambed sediments which hold the imported water as soil moisture; and b) by

subsurface streambed flow. Subsurface streambed flow is in turn determined

I by: a) the amount of water released from upstream watersheds and aquifers;

and b) the relative impermeability and depth of basal streambed strata.

I These need to be sufficiently impermeable, and the streambed sediments

sufficiently shallow, that subsurface flow remains within the root zones of

i riparian plants. An example of this kind of system is seen in figure 7.10,

the Box Canyon Wash near Indio, Riverside County. Here, scattered ironwood

trees, strong enough to resist the hydraulic forces of infrequent floodflows,

I          utilize the soil moisture imported by occasional floods and stored in the

deep riverbed sands.

!
STATUS OF CALIFORNIA DESERT RIPARIAN SYSTEMS

I
Background Comments

i The Riparian Study Program concluded at the outset that funds appropriat-

ed by AB 3147 were not sufficient to study both the Central Valley and desert

portions of the study area. It was decided that all of the available funds

I           would be used to determine the status of Central Valley riparian systems,

since the greatest concerns among sponsors and supporters of the legislation

I were for that area.

At the time, it was recognized that desert riparian systems are of great

I value and interest and are being impacted by many human uses. The status of
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Figure 7.10.--Box Canyon wash, near Indio, Riverside County. Periodically
recharged sands and silts in the bed of the wash provide soil moisture

for scattered ironwood trees.

desert riparian resources was to be determined from information provided by

BLM and other sources. When the study began in 1980, BLM was completing its

California Desert Conservation Area Plan.    It was thought that inventory

information developed by the plan would be useful in this report.

The approach was endorsed by the Riparian Task Force. However, because

of recent cutbacks in BLM funding and personnel that agency was unable to

provide all the necessary information. The section Inventories and Other

Desert Riparian Data Bases was developed largely from materials provided by

Kristin Berry of BLM. Other information sources included data from the pre-

sent authors’ field studies and other investigations and reports of scien-

tists, managers, conservationists, miners, ranchers, and others either con-

cerned about status and condition trends of desert riparian systems or using

them in some fashion. The information base, while less than comprehensive,

!
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does provide insights into some of the major aspects of both status and condi-

tion trend.

It should be noted at the outset, however, that because of our grossly

inadequate knowledge riparian systems multiplicityof desert and the of

destructive impacts to them, an inventory and condition assessment equivalent

to that recently completed for the Central Valley is urgently needed. Many

systems are being destroyed or greatly altered before they have received any

detailed study. Rights to limited water resources are being assigned without

an understanding of the ecological consequences of the decisions. Regional

and local riparian resource management decisions are being made, and land-use

practices installed or retained, without baseline inventories and monitoring

programs to evaluate their impacts. The pioneering studies of lower Colorado

riparian systems presently being out byRiver carried Arizona State Univer-

sity under contract to the Bureau of Reclamation (BR) (e.g., Anderson et

a_!l. 1984) demonstrate the need for and value of such an inventory.

INVENTORIES A~D OTHER DESERT RIPARIAN DATA BASES

Despite the importance of California desert riparian systems as a re-

source, no comprehensive and systematic inventories have been conducted

throughout the region.    Large bodies of water, for example the Colorado

River, Owens River and Lake, Mojave River, and the Salton Sea, have received

considerable attention for economic and the political reasons. At time,same

most ephemeral and perennial streams, springs, and seeps have been almost

entirely neglected. Until the mid-1970s, DFG was the principal acquirer and

source of data. Its focus was on waters critical to upland and.big game

species and on rare threatened, and endangered animals (and very recently,

plants). Some records were kept on locations of water sources, amounts of

water, and use by animals.

In the 1970s, BLM conducted inventories for the California Desert Plan

(U.S. Department of the Interior 1980) which contributed to our knowledge of

the location and condition of some riparian and aquatic wetland and systems

the plants and animals associated with them. Again, however, the approach

was not comprehensive or systematic. The lower Colorado River riparian zone
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was not included. Most data accumulated on riparian and aquatic wetland com-

munities were by-products of surveys for invertebrate and vertebrate species.

Water Source Inventory

BLM has catalogued over 845 naturally occurring water sources and some

livestock improvements associated with water on or adjacent to BLM-managed

lands. These are sites where free water is present at the surface. Riparian

sites supported by high soil moisture, but where there is no free or open

water, were not included. In addition, this number does not include water

sources in state parks, national monuments, or military reservations. Some

of these federal- and state-owned lands cover several thousands of square

miles of desert.    The water sources catalogued include lakes, rivers,

streams, marshes, ponds, springs, seeps, and tinajas. Over 160 playas, which

are normally dry, closed-basin lakes, are also present. Playas fill with

water periodically--generally in winter and early spring--and can be an

of both aquatic and riparian environments. The Salton Sea,ephemeral source

one of the largest playas in the Southwest, was transformed into a permanent

body of water in the early 1900s by an accidental diversion of the Colorado

River. It has become a popular fishery and is bordered with major aquatic

and riparian wetland environments.

Additional water sources exist in the form of livestock improvements,

e.g., reservoirs, ponds, tanks, troughs, and leaking pipelines. They often

have both aquatic and riparian wetlands temporarily or permanently associated

with them. Unlined canals, especially in the Coachella and Imperial valleys,

have water seepages which have stimulated growth of riparian vegetation.

Some of these canals are in the process of being replaced with new impervious

linings which will reduce or eliminate seepage and the vegetation it permits.

The DFG has adapted and maintains some water sources as guzzlers, drinkers,

and big-game tanks. These structures generally do not have aquatic or ripar-

ian vegetation and are not of concern to us here.

Diversity of Desert Aquatic and Riparian Wetland Systems

There is great diversity in the riparian systems found in California

deserts. The more than 845 BLM-catalogued water sources lie within five bio-

!
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geographic provinces:    California, Sierran-Cascade, Great Basin, Mohavian,

and Sonoran (Brown, Lowe, and Pase 1979). The higher ~ountain ranges of the

eastern Mojave Desert also have plant and animal elements typical of the

Rocky Mountains and oak woodlands of southern Arizona. Water sources and

their associated vegetations occur at elevations ranging from sea level and

below in Death and the Salton Sink to almost feet in the Pana-Valley 12,000

mint and White mountains. This broad range of elevations contributes to the

diversity of desert riparian systems.

Some idea of this diversity can be gained from the classification

developed by Brown, Lowe, and Pase (ibid.) and Minckley and Brown (1982)

for that region’s "wetland biotic communities." Almost all of the following

25 identified wetland categories are riparian or have significant riparian

components:

Plains and Great Basin Riparian Deciduous Forest
Sierran-Cascade Riparian Deciduous Forest
Interior Southwestern Riparian Deciduous Forest
California Riparian Deciduous Forest and Woodland
Sonoran Riparian and Oasis Forest
Sierran-Cascade Alpine and Subalpine Swamp and Riparian Scrub
Plains and Great Basin Swamp and Riparian Scrub
Sierran-Cascade Riparian Scrub
Interior Southwestern Swamp and Riparian Scrub
California Deciduous Swamp and Riparian Scrub
Sonoran Deciduous Swamp and Riparian Scrub
Sierran-Cascade Alpine and Subalpine Marshland
Great Basin Interior Marshland
Sierran-Cascade Montane Marshland
Mohavian Interior Marshland
Californian Interior Marshland
Sonoran Interior Marshland
Great Basin Interior Strand
Sierran-Cascade Montane Stream and Lake Strand
Mohavian Interior Strand
Sonoran Interior Strand
Great Basin Inland Submergents
Sierran-Cascade Montane Submergents
Mohavian Inland Submergents
Sonoran Inland Submergents
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Each "wetland biotic community" can be subdivided into several series,

vegetation- or cover-types (Brown, Lowe, and Pase 1979, 1980; Brown 1982).           I

Often several types are mixed in a small area. Possibly 150 vegetation-types

exist in the study area. Some of the less well-known deserve mention here.              I

Washes or ephemeral watercourses are one type of interior strand numer-

ous in the California desert, which demonstrate the diversity referred to

above. In the Great Basin, northern and western Mojave deserts, washes are          I

frequently dominated by such shrubs as rabbitbrush, cheesebush, California

scalebroom, and squaw waterweed. In the eastern Mojave Desert, dominant           I

species often include: black-banded rabbitbrush, desert willow, catclaw, and

desert almond. Wash communities in the Sonoran or Colorado desert often con-           I

tain trees such as smoke tree, palo verde, or ironwood. Some washes are

dominated by one tree species, whereas others have a variety of tree and           I

shrub species. The ironwood washes can become woodlands in some areas, such          °

as in Milpitas Wash in Riverside and Imperial counties.

Wash vegetations also exist where isolated pockets of microphyll wood-          I

lands or thornscrub vegetation are associated with sand dunes. One example

is Chuckwalla Valley Dune Thicket in Riverside County, where pockets of palo          I

verde woodland lie adjacent to dunes. Another example can be found on the

Algodones or Imperial Dunes in Imperial County. Strips of palo verde wood-          I

land and small ephemeral ponds are mixed with dunes. Water frequently col-

lects in the small playas and depressions after summer rains. Populations of          I

Couch’s spadefoot toad are dependent on these ponds for breeding (Bondello

and Brattstrom 1978).                                                                                 I

Rare, Threatened, and Endangered Plants and Animals

The presence of rare, threatened, and endangered plants and animals          I

enhances the attention that aquatic and riparian wetland areas receive.

State and federal governments have recognized the status of some of these          I

species through the California Endangered Species Act and the federal Endan-

gered Species Act of 1973 as amended, respectively. The state categorizes          ¯

species as rare or endangered, whereas the federal government has separate

categories for: I) threatened species; 2) endangered species; 3) candidate

species for listing; and 4) species under "status review." In addition, BLM          I

I
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recognizes "sensitive species" (BLM Manual 6840), which are species with

potential for federal listing as threatened or endangered.

Another set of lists is that developed by the California Native Plant

Society for rare, threatened, and endangered plant species (Smith, Cole, and

Sawyer 1980). These lists are separate and distinct from those of the state

federal List 1 is of species thought to be extinct. List 2and governments.

includes plants rare throughout their range and considered vulnerable. List

3 consists of plants considered rare, but not endangered; and List 4 is of

plants rare in California but common elsewhere. List 2 species receive the

highest priority for attention from the state and federal governments.

Listed plant and animal species found in riparian and wetland areas in

the study area are briefly described below (scientific names are listed in

Appendix A).

Plants

Several species of riparian plants are listed by the state, are candi-

dates for federal listing, or are considered rare and endangered by the

California Native Plant Society (Smith 1981; Smith, Cole, and Sawyer 1980;

Smith and York 1982; U.S. Department of the Interior 1980). State-listed

species include the San Bernardino bird’s beak, Red Rock tarweed, Amargosa

nitrophila, and Owens Valley checker mallow. These four species and nine

others are candidates for federal listing as threatened or endangered. The

latter include:    Fish Slough milk-vetch, Sodaville milk-vetch, Knapps’s

brickellia, alkali mariposa, spring-loving centaury, Los Animas colubrina,

California ditaxis, Ash Meadows gum plant, and Parish’s alkali grass.

The California Native Plant Society has identified other rare and threat-

ened species which are considered less threatened or rare than those listed

above (Smith 1981; Smith, Cole, and Sawyer 1980; Smith and York 1982). These

are: Tecopa bird’s beak, Hot Springs fimbristylis, and Mountain Springs bush

lupine.

All of the above species occur in a variety of riparian environments,

ranging from perennial streams to river floodplains to playa edges. An

example of a river floodplain/playa species is the Amargosa nitrophila, which

is endemic to the heavy alkaline mud of the Amargosa Sink. Several species
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also are associated with washes (i.e., the interior strand communities

described by Minckley and Brown [1982]), for example Red Rock tarweed, Los

Animas colubrina, California ditaxis, and Mountain Springs bush lupine.

Animals

The federal and state governments have listed 24 vertebrate species in

the Great Basin, Mojave, and Sonoran deserts as rare, threatened, or endan-

gered (U.S. Department of the Interior 1980; State of California 1980). The

fishes as a vertebrate class compose the largest group of endemic species.

Three fish species--the Lost River sucker (see Appendix A for scientific

names), bonytail chub, and Colorado squawfish are confined to the Colorado

River. Two species are found only in the Owens Valley: the Owens tui chub

and the Owens pupfish. The Mojave chub currently survives in artificially

maintained ponds; its original habitat in the Mojave River has been occupied

with an introduced species (Gila orcutti) which hybridizes with the

Mojave chub. The Cottonball Marsh pupfish is found only within the Death

Valley National Monument. The eighth fish species, the desert pupfish, is

more widespread and occurs in riverine and marsh systems in both California

and Arizona.

Two amphibian species are endemic and a third may be restricted to the

desert edge (U.S. Department of the Interior 1980; State of California 1980).

The desert slender salamander is found only in Hidden Palm Canyon in the

Santa Rosa Mountains of the Colorado Desert. A 1981 survey of riparian areas

on the desert-facing slopes resulted in discovery of other populations of

slender salamander (Guiliani 1981), which may be a new species. The black

toad is found only in riparian areas within Deep Springs Valley on the

southern edges of the Great Basin. Populations of a third species, the

Tehachapi slender salamander, may be present in riparian areas of the east-

facing slopes of the Sierra Nevada.

Nine state and federally listed threatened, endangered, or rare bird

species are found in the study area (U.S. Department of the Interior 1980,

State of California 1980). These species can be divided into three groups:

i) species endemic to the desert; 2) species whose distribution in the desert

primarily limited to the Salton Sea; and 3) species more widespread inis

,I
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California and elsewhere. In the first group is the Inyo Brown towhee, which

is restricted to a few riparian areas in the southern Argus Range (Cord and

Jehl 1979).

The group of species primarily associated with the Salton Sea is com-

posed of the A~erican Peregrine Falcon, the California Brown Pelican, the

Bald Eagle, and the Aleutian Canada Goose. These birds are neither typically

desert species nor riparian species, although they do utilize the riparian

zone to a significant extent.

Finally, the third and largest group of species includes the Yuma Clap-

per Rail, Elf Owl, Least Bell’s Vireo, California Black Rail, and the Califor-

nia Yellow-billed Cuckoo. All of these species are limited in distribution.

The Yuma Clapper Rail occurs in several areas near the Salton Sea and along

the Colorado River (State of California 1980). The Elf Owl has become more

limited in distribution since the 1960s and 1970s; formerly it could be found

in Joshua Tree National Monument and at Corn few Springs. By 1978, only

pairs were seen along the Colorado River. The Least Bell’s Vireo has

experienced a reduction in geographic range; a few individuals and pairs have

been observed at such sites as the Amargosa River (fig. 7.11); Big Morongo

Wildlife Reserve; and Little Morongo, Andreas, and Palm canyons (State of

California 1980). The California Black Rail occurs in both coastal saltwater

marshes and interior freshwater marshes. Known sites in the desert include

Salt Creek in Riverside County, the Coachella Canal and Alamo River marshes,

Heise Springs, and the Colorado River. Although California Yellow-billed

Cuckoo habitat within the state has been reduced birdsconsiderably, these

still can be found along the Owens, Amargosa, and Colorado rivers.

The only riparian-dwelling mammal listed by the state or federal govern-

ment is the Amargosa vole (State of California 1980). The Amargosa vole is

known from only seven bulrush marshes along the Amargosa River near Tecopa,

Inyo County, and the northern end of the Amargosa Gorge (Po Rowlands, person-

al communication).

Several other species are considered "sensitive" and may become listed

in the foreseeable future (U.S. Department of the Interior 1980). These are

the Nevada speckled dace, the Amargosa River pupfish, and the recently

described Inyo Mountains salamander.
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Figure 7.11.--The Amargosa River, one of the largest and most complex wetland

systems in the California desert. Fed both from runoff and by a series
of springs, its riparian zone is densely vegetated. A Precambrian rock

sill promotes perenniality in part of the lower watercourse, south of
Tecopa. This unusual stream originates in Nevada and flows south into

California, passing through Shoshone and Tecopa. It then swings west-

ward and finally northward where it terminates in the playas of Death

Valley Natio~al Monument.

Two endemic riparian species not mentioned earlier probably became

extinct in "the 1960s and 1970s--the Tecopa pupfish and the San Sebastian

leopard frog.

HUMAN-USE IMPACTS

Riparian and aquatic wetland areas in the California deserts are being

affected by many human activities that have damaged and continue to threaten

them.    Existing issues and future threats include:    introduction of exotic

species of plants and animals; contamination of surface water and ground-

!
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water; pumping of groundwater and lowering of the water table; development by

private landowners and squatters; mining and water diversions for mining;

livestock grazing; feral burros and horses; general recreation activities;

vandalism; off-road vehicle and fire.

The subject of human-use impacts in the California Desert is a complex

and controversial one. However, because of the seriousness of the conse-

quences of these impacts, the subject must be addressed.

By far the most significant impacts on riparian systems of the Califor-

nia desert are the results of mining and grazing. Other impacts come from

withdrawals of water for agriculture and domestic purposes, human habitation

in close proximity to water sources (for example at the warm springs in

Saline Valley), and, especially on the east slope of the Sierra Range, small-

hydro installations, which are posing a serious threat to the stream

resources of many watercourses.

R~ning

Reports have been widely received indicating abuse of mining laws and

associated governmental regulations. Throughout the desert one gains the

impression through observation and discussion with miners that "anything

goes." Typical impacts of mining are: a) actual physical damage to riparian

zones by heavy equipment; b) sedimentation of watercourses due to runoff from

mine railings; c) where procedures are not followed, pollution of theproper

waterways and groundwater by cyanide, industrial chemicals, heavy metal resi-

dues from mine spoils, etc; and d) diversion of water for industrial use or

domestic purposes.

There are so many examples of mining problems that their documentation

goes beyond the scope of this report.    One of the better documented cases is

that of Surprise Canyon, a BLM Area of Critical Environmental Concern (ACEC),

where the Mineop Corp. has been operating its silver mine. A second is Goler

Canyon where Keystone Mining has established its mining camp and water diver-

sions. There is a long record of unsuccessful attempts by~BLM to regulate

these activities. Often, damage is an accomplished fact by the time BLM

learns of detrimental activities and responds.

I
I
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For example, in May 1982 BLM staff visited the Mineop site in Surprise

Canyon and found that a large pool, some 15 feet in diameter, had been bull-

dozed at the base of Limekiln Spring. The action violated several BLM regula-

tions and seriously damaged the riparian zone. The owner acknowledged that

he had ordered the hole dug, apparently for a swimming pool. He promised to

rehabilitate the site but over a year later had not done so.

In the above situation as well as others, a great deal of confusion

exists over the water rights problem. The present federal administration

does not lend its support to the Public Water Reserve 107 Executive Order.

Indeed, it has gone out of its way to weaken BLM’s control over water use on

public lands. The issue is further confused by the fact that often a miner’s

plan to divert water is approved by BLM under the 3809 regulations when in

fact this does not seem to be appropriate. Water diversion facilities re-

quire rights-of-way approval. Without this approval, the state will not

grant a water right.

Another type of situation is that found in Hunter Canyon in the Inyo

Mountains. Here some miners have filed for a millsite by a spring and asso-

ciated riparian wetland. The situation strongly suggests a condition of occu-

pancy trespass that is being legalized under inappropriate application of the

mining laws (fig. 7.12).

Even authorized mining operations, because they often require

modification of the earth’s surface, produce toxic tailings, and require a

source of freshwater, also have negative impacts on desert riparian systems.

These impacts can be somewhat reduced by sensitive attention to the needs and

limits of the riparian systems, and mining operations often try to pay

attention to them. However, scarce water diverted from a spring or aquifer

to a mining operation deprives the dependent aquatic and riparian wetland

resources of that water, no matter how much the deprivation may be regretted

by the miner or land administrator. Our present understanding of where such

water goes when it is not being diverted is very limited. Some such sources

may very well feed aquatic and riparian resources further downslope. Excess

water in a wet year may be vitally needed water in a dry year.
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Figure 7.12.--Riparian system at Sunflower Spring. The riparian zone has
been physically disrupted and the riparian vegetation destroyed. The

I ecological values of this site have been greatly diminished, its aesthe-
tic values eliminated.    Heavy, insensitive human-use impacts such as
this are occurring on an increasing number of desert riparian systems.

i (Photograph courtesy of K. Berry.)

Livestock Grazing

I General aspects of livestock impacts upon riparian systems have been

detailed in Chapter 4. In the desert, examples of livestock grazing impacts

I can be widely seen, for example, in almost all of the southeast Sierra can-

yons from Walker Pass south to Tehachapi Pass. Most of these problems occur

i on the same allotment. Overgrazing damage to riparian vegetation has been

reported for Sage Canyon, Indian Wells Canyon, and for Short, Sand, Cow

Haven, Horse, and Bird Springs canyons as well. In several of these canyons,

I notably Horse and Sage, off-road vehicle activity is exacerbating the decline

of the riparian zones. Afton Canyon and other riparian zones, some of them

also ACECs, are also experiencing grazing impacts.
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Current federal policies for public lands management call for increased

consumptive use, including grazing. In desert areas, where impacts of tradi-

tional grazing practices are exacerbated by slow vegetation recovery rates,

the struggle has been to reduce existing grazing pressure to better match

forage production rates. The new federal policies are leading toward over-

stocking and the continued decline of desert vegetation resources. Because

vegetation is the "primary producer" of the ecosystem, its decimation adverse-

ly affects virtually all wildlife species.

Feral Animals

Feral burros have created problems at springs and other water sources in

Saline Valley, the Panamint, Inyo, and Last Chance mountains, and at numerous

other sites throughout this region. Particularly troublesome have been the

burro impacts at Big Sand Spring, where their trampling has caused general

decline in the quality of the springs and decline (also due to trampling) of

a rare and endangered plant species.

Feral burros are found throughout the California desert and are constant-

ly competing with wildlife such as deer and bighorn sheep. During 1971-80

BLM removed around 125-150 burros from the Big Sand Spring area, but others

have reinvaded. BLM has made a vigorous effort to reduce burro populations

but the long-term effectiveness of the effort is yet to be determined.

Recent field studies have confirmed that feral animals continue today to

be a significant problem over large areas of the California Desert, including

such protected areas as Death Valley National Monument and in desert military

installations, where they destroy riparian vegetation, foul water sources,

and even emperil aircraft by standing on the runways. The magnitude and

difficulty of the problem have not yet been fully defined. Excessive feral

animals remains one of the more important and intransigent riparian conserva-

tion problems in the California desert.

Tamarisk or Salt Cedar

Seven species of the exotic "tamarisk" (salt cedar, tamarix, athel) have

been reported from riparian environments in California. Native to the Old

World from Spain and North Africa to as far east as China, Mongolia, and
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Korea, it was first brought to the east coast of the U.S. as an ornamental

around 1823. By 1856 stock was locally fromavailable California nurseries.

It quickly escaped cultivation and now occurs in 15 of the 17 western states.

By 1920 it covered an estimated i0,000 acres, by 1961 an estimated 900,000

acres, and by 1970 an estimated 1,300,000 acres. While recognizing that

several species are involved, it will be referred to here as "tamarisk"

(singular).    The deciduous species Tamarix ramosissima and ~. ~arv~-

flora are the most invasive as they readily spread by seed.

Tamarisk has reached many California desert areas as an ornamental

plant, and it is with some frequency found in gardens, rights-of-way, and

Tamarisk does well in and desertparks. particularly riparian zones, many

riparian systems have been extensively invaded by it. Especially severe inva-

sions exist along the lower Colorado River and in Imperial County south of

the Salton Sea. Invasion is unusually rapid where the native riparian vegeta-

tion has been decimated by grazing, burning, or clearing. It was probably

firewood cutting on the lower Colorado River that led to the massive invasion

of tamarisk there. As is the case with many exotic introductions, tamarisk

has virtually no insect or other pests or diseases, and thus grows rapidly.

Once established, it can displace many native riparian plant species,

according to J.P. Hubbard (personal communication), reestablishmentalthough

of a closed canopy cottonwood forest can greatly reduce or even displace

established tamarisk.

Tamarisk is presently expanding its range throughout the California

desert and the San Joaquin Valley.    According to F.T. Griggs (personal

communication), p~rior to the flood of 1955 there was no tamarisk on Lake

Buena Vista, Kern County. After the flood it spread rapidly. It is also

moving progressively northward through the Central Valley and is established

along Cache Creek, Yolo County, probably from nearby ornamental plantings.

Tamarisk competes with native riparian vegetation for both space and

water and is less useful as a wildlife plant than native species. Site-

specific eradication efforts are now underway in some desert national parks

and monuments, and a joint Sierra Club-Desert Protective Council volunteer

tamarisk eradication program for public lands is underway in cooperation with

BLM. No desert-wide inventory of tamarisk distribution and rate of spread
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has been undertaken, hence it is impossible to say whether or not its advance

is being checked by these efforts. The magnitude of the problem in the

desert, and the rate of spread observed in the desert-like San Joaquin

Valley, suggest not.

Recreation

Of the many kinds of recreation activities taking place in the Califor-

nia desert, two have demonstrably greater impacts than the rest. These are:

a) the recreational use of off-road vehicles (ORVs); and b) camping activi-

ties. The use of ORVs as a recreational tool, rather than simply as a trans-

portation vehicle, has brought a new dimension of damage to the desert. The

conflict created is well known, widely discussed, and, as expected, controver-

sial.

Damage to riparian zones by ORVs occurs principally because of the

natural pathways created by the watercourses--they are especially "suitable"

as ORV trails. Some of this damage is temporary, as the watercourses them-

selves are subject to erosion-induced changes during flooding. However, in

the more stable riparian zones, the physical damage to plants and soils can

be cumulative and long-term.

In some areas, camping activities are also proving damaging to desert

riparian systems. The aesthetic and amenity values of desert riparian wet-

lands are such that campers are preferentially attracted to them. The

fragility of desert vegetation renders it vulnerable to careless or malicious

treatment by campers. Campers improvidently neglecting to bring firewood cut

down mesquite, cottonwood, and other riparian trees and shrubs. Riparian

vegetation has been set afire on many occasions, sometimes with very destruc-

tive consequences to the entire riparian system. Several complex and beauti-

ful desert riparian woodlands, including that of Corn Springs, have recently

been severely damaged by human-caused fires. Figure 7.13 shows the killing

effect of such a fire on a mesquite tree in Afton Canyon, an ACEC administer-

ed by the BLM. Despite frequent patrols by BLM rangers, such damage con-

tinues.
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Figure 7.13.--Fire-killed mesquite trees in Afton Canyon, a BLM-administered

Area of Critical Environmental Concern. The blaze was started by care-

less campers.    This kind of destruction is so ecologically devastating

and heals so slowly that steps should be taken to preclude use of desert
riparian zones as campsites where such impacts cannot be controlled.
(Photograph o R.E. Warner.)

Uniqueness and the Need for Protection

In addition to being rare occurrences in the desert landscape, desert

riparian systems are unique in two ways. First, virtually every system has

site-specific geology, hydrology, and topography. This individuality of

structural design is an important factor in the amenity, aesthetic, and scien-

tific values of desert riparian wetlands. Second, because they are set in

otherwise extremely arid environments and are so few in number, all desert

riparian wetlands are of inordinate ecological value. The scarce commodities

of water, moist soil, mesic vegetation, shade, and humidity provide important

!
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life support values not only for the resident riparian biota, but for large

numbers of more mobile animals that utilize both the riparian zone and the

surrounding upland.

of these unique attributes, desert riparian wetlands warrantBecause

special protective treatment equivalent to that afforded national parks and

state ecological reserves. That but few are accorded such protections is one

of the reasons for this section of the report. Those riparian wetlands with-

in national and state parks receive reasonable protection, although there

remain serious exotic introduction problems (e.g., tamarisk, feral burros and

horses) and both direct and indirect human-use impacts (campers, mining, off-

road vehicles, domestic livestock). Park resource managers are aware of the

needs and are doing as much as limited funding and personnel permit. Insuffi-

cient information is available from the several very large military installa-

tions in the California desert to permit an evaluation of functional levels

of riparian system protection there, although the Naval Weapons Center at

China Lake has recently undertaken a wetland inventory, and other desert

military installations may be following suit.

The potentially widest-reaching protection system, the Area of Critical

Environmental Concern (ACEC) program of the U.S. BLM California Desert Plan,

is in difficulty. The ACEC concept itself is entirely sound. There are with-

out question areas of special environmental concern in the California desert.

happens that many of them are riparian systems, for reasons alreadyIt

discussed.    Some 75 of these special sites have been processed for ACEC

status, as required by federal law. BLM field staff are aware of their loca-

tions and their special features and problems.

The difficulty comes in enforcing the ACEC regulations and management

guidelines, which are often contrary to the desires of many would-be desert

users who favor mineral and energy developments and recreational sites over

natural resource protection. Thus, when the ACEC regulations conflict with

practices claimed by the miners to be within the letter of the mining laws,

the tendency is for BLM solicitors and administrators to avoid confrontation,

because they can expect little if any support for environmental regulation

from the national office or from the Departments of Interior or Justice.
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In addition, to service these dominant interests of mineral and energy

development, and to accomplish what is referred to as "asset management" (the

selling-off of BLM lands), large amounts of staff time and operating funds

are being diverted from renewable natural resource management to the miner-

als, energy, and asset management programs. Also, in 1982 BLM staff were

ordered to filing water rights on public lands on behalf of thedesist for

people, but to allow--and even encourage--lessees and grazing allotment

holders to file for the water rights. As the granting of water rights is an

essentially permanent commitment on the part of the state, the result is the

permanent loss, for public use purposes, of those water supplies. Since many

desert area wildlife populations, such as the desert bighorn sheep and mule

deer, are dependent upon these water supplies at least during the su~ner

season, effective wildlife management control for those lands is lost. The

combined effects of this reordering of agency priorities and the directions

to staff which order it not to act in water rights matters not in the are

best interests of the public lands.

The situation with respect to human-use impact is even more severe in

non-ACEC areas. Squatters fraudulently claiming miners’ rights to exclusive

use of water sources and their associated water supplies construct buildings,

bulldoze roads, and damage water sources and riparian vegetation. Some such

operations are in the grey area of interpretation and enforcement of the

mining laws. These laws are themselves a legal and natural resource manage-

ment travesty and may be the principal source of what has grown recently to

be a state of near anarchy and complete disregard for either federal or state

laws governing human behavior and use impacts at these sensitive sites.

Vandalism of BLM vehicles and the wearing of flack jackets (bullet-proof

vests) by BLM field staff during on-site inspections are but two symptoms of

this malaise.

It is clear that riparian systems in the California desert face a cloud-

ed and uncertain future. For each step forward, we seem to slide back two.

The immediate need is quite clearly and obviously for a desert-wide assess-

ment of structure, condition and condition trend and an evaluation of the

agency mandates, programs, and management and protection strategies pre-
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sently in force. With those tools in hand, an integrated effort by all
concerned agencies, organizations, and individuals can develop.                             =i
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8. REGULATION AND MANAGEMENT OF RIPARIAN RESOURCES:

AN OVERVIEW OF GOVERNMENTAL ACTIVITIES

BACKGROUND COMMENTS

This chapter reviews the ways in which riparian resources are affected

by governmental activities. The base for this review was an in-depth assess-

ment of .legislation, regulations, and other governmental activities bearing

on California wetlands prepared for the Department of Fish and Game (DFG) by

Bruce E. Jones and Anne Sands in 1981. The study evaluated wetland-related

programs of 27 state agencies, 48 counties, and four types of special dis-

tricts.

Defining Terms

As used in this section, a "wetland" is a zone where imported water

either saturates or moistens the soil sufficiently that hydrophytic or meso-

phytic plants, respectively, can grow. Thus there are "aquatic wetlands",

with saturated soils and which are often covered by water, and "riparian wet-

lands," where soil is moist and where terrestrial mesic vegetation may grow.

"Seasonal wetlands" are wetlands that are inundated only part of the year

(usually winter and spring in California)--at which time they are aquatic wet-

lands. When the water recedes and they become moist-soil systems, they are

riparian wetlands. The wetland construct is thus an hydrologic/geologic one,

upon which are overlaid the factors of specific interest to us, for example

plant and animal populations, harvestable renewable resources, water detoxifi-

cation and purification, outdoor recreation, etc.

Assessment Problems

The assessment of legislation, regulations, and governmental programs

affecting wetlands is difficult. First, planning efforts, budgets, laws, and

regulations constantly change. Second, there are many seemingly unrelated

programs, designed for other purposes, that have either direct or indirect

impacts upon wet lands, or could were they redirected. Third, even those

regulations and programs designed to affect wetlands usually only address

part of them. Riparian wetlands often least in are at partially ignored, as

the Coastal Act legislation and Senate Concurrent Resolution 2.8. Many
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agencies have until recently been unaware that riparian wetlands exist and

have ecological functions quite different from, but equally important to,

those of aquatic wetlands.

There are several ways to study governmental activities. One can review

each agency to identify how its legal, administrative, and policy responsibil-

ities are carried out. Or one can review each major law to determine how the

various concerned agencies are implementing it. Or, one may study how govern-

ment activities actually affect the resource. All three approaches have

value. However, there is so much state and federal legislation and so many

programs affecting wetlands that only a review of some of the most important

California acts is possible in this section. For a review of how federal

government actions affect riparian wetlands see Appendix B.

Most agencies operate from a base of laws, executive policies, admin-

istrative regulations, and both written and unwritten internal procedures.

This is a complex mixture, subject to frequent change. Further confounding

an understanding of agency programs is the lack of readily accessible public

information describing the programs.

Status of Wetland Resource l~anagem~nt

Appropriate regulation and careful management of water-related resources

(streams, aquatic wetlands, riparian wetlands, riparian vegetation) in

California is still at a preliminary stage. Abundant laws and regulations

exist, but they are generally of regional or piecemeal application. Both

state and federal programs reveal more omissions than overlaps of coverage.

This has resulted in public confusion, jurisdictional disputes, and poor

resource management.

Local governments, providing they have adequate public support, now have

available most of the tools required to do a thorough management job. How-

ever, without technical guidance and assistance, minimum standard guidelines,

overview, and supportive funding, the degree of wetland resource protection

will vary considerably from jurisdiction to jurisdiction.

With respect to special districts, except for a very few of the 5,000-

plus special districts in California, this level of government is largely

unacquainted with the management of water-related resources. The indepen-
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dence of over 2,000 districts from local control, combined with the absence

of state wetland policies and guidelines, and sometimes lack of understand-

ing, has resulted, and is resulting in, damage to sensitive aquatic and ripar-

ian wetland systems.

The Bay Conservation and Development Commission (BCDC) (Shute and Mihaly

1981) analyzed the management of diked wetlands in San Francisco Bay. One of

the conclusions developed by that study can be applied rather generally to

the management of water-related resources throughout California:

We believe this multiplicity of agencies, laws, regulations, doc-
trines and policies is untenable from a regulatory perspective over
the long run. It may have the temporary effect of slowing develop-
ment in wetlands, but over time it discredits the regulatory pro-
cess. It also creates a situation where different wetland areas
~re treated in a disparate manner, not necessarily justified by the
location, biology or wetland values, such that different applicants
may be treated unequally with no objectively justifiable reason.
Finally, and perhaps most importantly, none of these agencies is
authorized to utilize comprehensive planning policies in acting on
development proposals...

The authors (ibid.) also offered this understatement: "The current

regulatory system results in the possibility of the State of California

speaking with more than one voice."

Many now management or use aquatic riparianvoices address the of and

wetland resources in California, including federal, state, and local agen-

cies, as well as special districts. Overviews of these, and some findings

concerning their effectiveness and completeness of coverage, are offered in

this chapter. Separate sections provide more detail on each level of govern-

ment.

OVERVIEW OF CALIFORNIA LEGISLATION AFFECTING                      ’

AQUATIC AND RIPARIAN WETLAND RESOURCES

total of of which 23 found have atA 59 laws reviewed,were were to

least a partially beneficial role in protecting or managing wetland resour-

ces. Only four had at least a potential negative impact. However, the

remainder tended to be ineffective in areas where there should be a positive

result.
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The following topics are addressed in this section:

I) the Public Trust Doctrine;

2) legislation on general environmental and land-use policy;

3) legislation on water use and development;

4) legislation on water quality management;

5) legislation on river and stream management;

6) legislation on wetlands management;

7) legislation on floodplain management;

8) legislation on coastal management;

9) legislation on vegetation management; and

i0) legislation on wildlife habitat management.

The Public Trust Doctrine

Few areas of natural resources law are as complex as the separate but

intertwined topics of the Public Trust, waterways navigability, tidal and

submerged lands, non-tidal shorezones, and swamp and overflowed lands. His-

torically, the Public Trust Doctrine, which comes from English common law,

has provided an important philosophical and legal base for governmental

regulatory processes that protect tidal and submerged lands and navigable

waterways. In spite of this, public rights in these lands have been and con-

tinue to come under attack by special interests. In Public Resources Code

Section 6307, there is a long-established process which allows the State

Lands Commission to settle public/private land disputes in a reasonable

fashion. This process is with some frequency challenged by bills which would

give away great amounts of tidelands and their public trust values to private

interests.

That the Public Trust Doctrine affects riparian wetlands directly was

recently reaffirmed by both the California Supreme Court and the U.S. Supreme

Court. The former ruled, in essence, that while the private riparian land-

holder may own to the midline of the navigable waterway, there remains irrevo-

cably impressed upon the "shorezone" (the area below high water mark) protec-

tion of the several public trust values, which include navigation, fishing,

recreation, wildlife, and other natural resources.    (See also Towner e__~t

al. 1978.) The U.S. Supreme Court refused, on appeal, to review that deci-
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sion.    It is a federal and state constitutional matter that those public

trust values are vested in the State, for the permanent benefit of the

people; they cannot be abrogated, transferred, or sold.

Yet more recently, the California Supreme Court upheld an appellate

court decision that Mono Lake water rights decisions (and by extrapolation

all water rights decisions) in California must consider public trust values.

Further, water development projects planned, designed, and constructed

during an earlier period when public trust concerns were not adequately incor-

porated are not exempt from this requirement. The U.S. Supreme Court has

refused to hear this case, so the decision of the California appellate court

upheld. Thus the role of the Trust aquatic and ripar-is Public Doctrine in

ian wetland protection is now clarified and its applicability strengthened.

Otherwise, the Public Trust Doctrine has been relied upon principally as

a justification for reservation of instream flows to protect these values.

This results, when the argument prevails--which is generally not the case at

present--in at least retaining a water supply for the vegetation, fish, and

wildlife. However, there is a trend beginning to develop toward recognizing

instream values as "beneficial uses," and recently both state legislation and

judicial decision have been moving in that direction..

Legislation on General Environmental and Land-use Policy

Two laws are worthy of note as being potentially useful tools to protect

water-related resources--the Williamson Act, as amended in 1969, and the Sub-

division Map Act, as amended in 1974. The Williamson Act was amended to

allow areas of importance to wildlife to be included in tax-saving preserves,

providing the local policy board declares such areas to be of "great impor-

tance" (Government Code Sections 51201, 51205, and 51220). The Subdivision

Map Act was amended to require local governments to deny a project when it

would significant environmental damage (Government Code Section 66474).cause

Implementation of both laws has been less than thorough.

The California Environmental Quality Act (CEQA) (Public Resources Code

Sections 21000 et seq.) is much reviewed but continues to be frequently

misused. CEQA’s environmental mandate to lead agencies is sometimes overlook-

ed in the shuffle of paperwork and the pressure of local politics.
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The Resource Conservation Act (Public Resources Code Section 9001 et

seq.) offers a state/local cooperative process which could greatly advance

the use of "best management practices" for soil and stream management. But

political decisions not to fund the State Resource Conservation Commission

and the Division of Soils Conservation of the California Department of

Conservation (CDC) have left resource conservation districts to their own

initiatives.    In fact, they have worked more closely with the U.S. Soil

Conservation Service (SCS) than with state agencies.

The Environmentally Sensitive State Lands Law (Public Resources Code

Sections 6370-6378) of 1970 has given the State Lands Commission substantial

authority to manage tidal areas. The effectiveness of this program deserves

further attention in the future.

Legislation on Water Use and Development

The California legislation on the concept of "beneficial uses" of water

is of great importance in the protection and management of wetlands. One of

these laws, Section 1243 of the Water Code, declares the reservation of water

for the enhancement and protection of fish and wildlife to be a beneficial

use.

The State Water Resources Control Board (SWRCB) acted in 1980 to estab-

lish standards for retention of instream reservation of waters. This effort

promises to be one of the state’s most important programs to protect the inte-

grity of waterways and their aquatic and riparian wetlands. However, to be

fully effective, either amending legislation or policy guidance is needed to

assure that riparian wetlands are adequately included.

The Davis-Dolwig Act (Water Code Sections 11900-11925) funds the mitiga-

tion of adverse impacts from water project development and directs planning

efforts to protect resources as part of project design. This, the Coastal

Act, and the Wild and Scenic Rivers Act provide the only explicit state

policies on avoiding or minimizing impacts on waterways from developments.
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Legi=lation on Water Quality Management

Fish and Game Code Section 5650 contains a prohibition of the discharge

of harmful substances into waterways, with the definition of a DFG/regional

water working relationship area.board in this

Of the greatest importance is the Porter-Cologne Water Quality Control

Act of 1969 (Section 13000-13998, Water Code), the state’s primary water law,

which gives the SWRCB and the nine Regional Water Quality Control Boards

(RWQCB) the authority to regulate waste discharges. In 1978 the act was

amended to enable California to assume the federal "Section 404" permit

process if so desired. In Section 13050 (d) of the Water Code, the defini-

tion of waste does not presently include fill or dredging spoil, but does

refer to "sewage and all other waste substances." Opinions of the Attorney

General have defined to include the "eroded earth" in runoffalready waste

water, as well as the "physical or chemical characteristics of receiving

waters caused by the extraction of sand, gravel, or other material from a

streambed." The placement of fill can be assumed to be within the present

definition of waste, especially given the amendment of 1978. However, an

explicit amendment would clarify the matter.

LeEislation on River and Stream Management

The authority for counties to "improve" (i.e., alter for flood control

purposes) non-navigable streams is found in Water Code Sections 8125-8127.

It is not matched with clear state policy or mandates to preserve the environ-

mental features of these streams (or to avoid or minimize the placement of

fill in them). These sections would improve both aquatic and riparian wet-

land protections were they amended to establish the primary state policy for

the management of streams.

The DFG authority over. the use of suction dredges (Fish and Game Code

Section 5653), over alterations of fish spawning areas (Fish and Game Code

Section 1505), and over alterations of streambeds in general (Fish and Game

Code Sections 1601-1606) are all useful tools for the protection of instream

resources (but not riparian vegetation outside of the stream or overflow

areas). The "1601-1603" agreements (1601 covers public projects while 1603

addresses private work) would be significantly more effective (and with it
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the CEQA process) by the addition of mandatory state approval under law,

rather than merely acting as a negotiation and agreement process.

Generally, stream-related mining (suction dredging, panning, etc.) is

considered to involve only the streambed itself. This is probably true when          I

all mining activities in and near the stream are considered. However,

suction dredging, panning, and other mining techniques are now being applied

to the riparian zone as well. The senior author has observed miners using

shovels to dig up streambanks and floodplains and processing the riparian           ¯

soils and other particulates. This practice has two serious adverse conse-

quences.    First, it physically destroys the riparian zone itself, with

obvious consequences to the dependent plants, wildlife, and fish. Second,          I

because the soil so processed is washed into the stream, serious streambottom

siltation occurs.                                                                                      I

Legislation on Wetland~ Managemen~

Only the Coastal, San Francisco Bay, and Suisun Marsh acts directly

protect California wetlands. There is presently no general state legislative

policy or executive order that protects the overall resource, prohibits (or

controls) fill in marsh and near-shore areas, or protects the natural values

of either aquatic or riparian wetlands. The Keene-Nejedly Wetlands Act of

1976 (Public Resources Code Sections 5810-5818) sets only general nonimple-

mentable policies regarding marsh resource values; it offers no regulatory

processes and does not speak to riparian wetland values. In fact, the act

calls for the establishment of policies, but resoundingly fails to do so it-

self.

Of interest is the State Treasurer’s authority (Government Code Sections

2568.1 and 38901) to review (but not approve or disapprove) any plans by

local governments for reclamation of water frontage areas (basically invol-

ving the fill of marsh and tidal lands). T~is review requires much land-use

data, including soils and fill reports, and provides a precedent for other

forms of state review over such projects.
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Legislation on Floodplain Management

The state has numerous legislative vehicles for structural flood control

measures, but virtually none mandating nonstructural regulations limiting

development and fill in floodways, floodplains, and other flood-risk areas.

Other states have developed or are developing comprehensive floodplain manage-

ment acts to provide effective protection for all water-related resources--

streams, aquatic and riparian wetlands, overflow areas. Such acts can also

serve to upgrade the protection of public health, safety, and property. This

approach is available to California, should choose to use it.

The Cobey-Alquist Flood Plain Management Act (Water Code Sections 8400-

8415) is often referred to as establishing "designated floodways" which limit

development. In fact, these floodways are only small areas set aside to

ensure that federally financed project structures are not placed in jeopardy

by intrusions of private developments. On the other hand, the Reclamation

Board (RB) has its own "designated floodway" program which does operate as a

meaningful land-use regulation tool. Unfortunately, it applies only to parts

of the Central Valley.

The executive order on floodplain management (1977) by then-Governor

Jerry Brown provided some policy considerations (for a model see President

Carter’s orders of Unfortunately, that policy has recentlyexecutive 1977).

been rescinded.

It should be remembered that riparian zones generally extend out from

the watercourse to about the 100-year flood line. Thus there is often a

substantial area of riparian zone floodplain, especially when the watercourse

is a river or stream. Most of these floodplains are increased-risk areas for

structural developments.    A major opportunity presently exists to simul-

taneously reduce the high structural flood-damage costs now being accrued and

restore and augment the non-structural values of these zones.

Legislation on Coastal Management

The Coastal Act (Public Resources Code Sections 30000-30900) still

stands as the most balanced and thorough resource management act in Califor-

nia. However, the Coastal Act provides different levels of protection for

aquatic and riparian wetlands, the latter receiving a lower level of protec-
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tire regulation. This dichotomy results from the definition of "wetland"

used in the act, which covers only the aquatic wetland component.

The BCDC (Government Code Sections 66600-66680) is also especially impor-

tant in its direct application to the control of Bay fill. These acts serve

as a pointed reminder of how California’s reliance on the establishment of

regional management systems has left most of the state without consistent

minimum standards for wetland resource use and conflict resolution.

Legislation on Vegetation Management

The Forest Practices Act (Public Resources Code Sections 4511-4628),

especially its implementing rules in the Administrative Code, provides out-

standing standards for stream protection from the impacts of adjacent conifer

logging and waste disposal. Unfortunately, some logging is still permitted

within the riparian zone, and the act’s present implementation is uneven. As

a result, significant degradation of stream resources continues to occur. In

addition, the act is not presently considered by the Department of Forestry

(CDF) to be an appropriate vehicle for the regulation of commercial harvest

of riparian timber (Pesonen 1984). The Board of Forestry is presently con-

sidering some modification of the act and/or its implementing regulations,

and it is not presently clear whether protection and management of riparian

vegetation will be effectively addressed.

The Forest Taxation Reform Act (in multiple codes; see "Timber Yield Tax

Law" by the Board of Equilization) does offer the use of Timber Preserve

Zones which can be applied to riparian zones for tax reduction (however ripar-

ian zones are already generally at low tax levels). The Forest Improvement

and Urban Forestry acts (both codified as one law in Public Resources Code

Sections 4528, 4561, and 4587, and 4790 and following) can also be used to

assist in stream revegetation efforts. Other states, including Oregon,

Wisconsin, and New Hampshire, have expanded this approach and are experien-

cing strong riparian landowner support and beneficial results.

Legislation on Wildlife Habitat Conservation

The state has substantial declarations of policy regarding the preserva-

tion of rare and endangered species and the wise management of all living
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resources. However, there are few legal or administrative remedies--except

in the Coastal Act--to reduce and mitigate impacts to wildlife habitat (much

of which is water-related). The federal Endangered Species Act has require-

ments that federal investments and actions be withheld where they would

damage "critical" habitats of threatened species. California presently has

no such provision.

OVERVIEW OF CALIFORNIA AGENCY PROGRAMS

AFFECTING WETLAND RESOURCES

A total of 27 state agencies were reviewed, with the most important

programs found in the: BCDC; California Coastal Commission; California Con-

servation Corps; California Energy Commission; DC; DFG; DF; Department of

Health Services; Department of Parks and Recreation (DPR); Department of

Water Resources (DWR); Office of Planning and Research; The Resources Agency;

State Coastal Conservancy; State Lands Commission, RB; SWRCB and RWQCB; Tahoe

Regional Planning Agency (TRPA); and the Wildlife Conservation Board.

Bay Conservation and Development Commission

The BCDC, the first coastal management in the nation, has beenagency

effective in regulating filling and dredging in the San Francisco Bay tidal

flats and marshes and securing restoration of tidal action to diked areas.

However, there are important Bay aquatic and riparian wetlands outside of the

agency’s jurisdiction but within the historic wetland zone of the Bay.

The California Coastal Commission

Among the best wetland and stream protection policies in any federal or

state law are found in the Coastal Act of 1976, especially Section 30231, as

follows:

The biological productivity and the quality of coastal waters,
streams, wetlands, estuaries and lakes appropriate to maintain
optimum populations of marine organisms and for the protection of
human health shall be maintained and, where feasible, enhanced
through, among other means, minimizing adverse effects of waste
water discharges and entrainment, controlling runoff, preventing
depletion of ground water supplies and substantial interference
with surface waterflow, encouraging waste water reclamation, main-
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taining natural vegetation buffer areas that protect riparian habi-
tats, and minimizing alteration of natural streams.

Policies such as the above have been well implemented through the Coastal

permit authority, although as presently interpreted the act pro-Commission’s

vides only a lower level of protection to riparian wetlands. The develop-

ment of local coastal programs is intended to transfer this degree of re-

source protection to the local government level.

Of special interest is the Coastal Commission document: Interpretive

Guidelines for Wetlands and Other Wet Environmentally Sensitive Habitat Areas

(adopted 5 February 1981). This useful guide has improved management of

these coastal resources and provides substantial attention to the maintenance

of "wet environmentally sensitive habitat areas" (e.g., riparian zones),

including the control of fill. Regarding development near these resource

areas, the guidelines emphasize the use of 100-foot non-development buffer

zones. Little attention is given to criteria for the design and siting of

adjacent construction to minimize adverse impacts. This remains a deficiency

in the Coastal Commission’s otherwise excellent program, as does the lack of

primary direction for the protection of riparian wetlands, in contrast to

that provided for aquatic wetlands.

California Conservation Corps

The California Conservation Corps (CCC) is presently being deployed on a

variety of environmental projects. However, often the work is in response to

an emergency (e.g., levee stabilization) and not oriented toward wetland

resource conservation. A largely untapped opportunity presently exists for

applying the skill and energy of the CCC to annually scheduled programs of

stream and wetland resource restoration after the winter storms, and to other

valuable aquatic and riparian wetland conservation measures. The recently

established policy of charging for CCC staff time when deployed on conserva-

tion projects (for example, on the desert riparian wetland tamarisk eradica-

tion project) will reduce its role in many public service conservation pro-

jects.

I
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I
California Energy Commission

Interestingly, the California Energy Commission (CEC) has some of the

best state policies regarding sensitive resource areas. Its organic law and

regulations recognize the constraints established by the Coastal and San

Francisco Bay acts. For the rest of the state, the key provision is Section

25527 of the Public Resources Code which provides protection (against the

siting of energy facilities) for parks; reserves; "areas for wildlife protec-

tion, recreation, historic preservation, natural preservation", andor

undeveloped estuaries. In addition, the CEC: "...shall give the greatest

consideration to the need for protecting areas of critical environmental

concern."

Department of Conservation

This agency could be one of the most useful in presenting the values and

techniques for management of streams and wetlands, including riparian zones,

but has not yet met this potential. In its useful (but never officially

released) "California Soils: An Assessment", the department ranks streambed

erosion as the third most severe of ii soil problems, but fails to advocate

retention of riparian vegetation as a protective measure. Nor does the other-

wise excellent "Erosion and Sediment Control Handbook" (1978) offer anything

more than: "Vegetation lining reduces the erosion along the channels and

provides for the filtration of sediment...and improves wildlife habitat."

I                                         Department of Fish and Game

The work of the DFG is, of course, oriented toward saving aquatic and

I r iparian wetlands as essential fish and wildlife habitats, but it has rela-

tively few tools to do so. Sections 1600-1607 of the Fish and Game Code give

I t he DFG authority to execute streambed alteration agreements for any activity

that will divert, obstruct, or change the natural flow or bed of a river,

i stream, or lake.    However, swamps lacking well-defined channels, vernal

pools, and the ocean are exempt from the process, and DFG administrators are

reluctant to seek more extensive jurisdiction for streambed agreements

I            because of frequent legistative attempts to curtail their existing authority.

8.13

C--055079
C-055079



Application to riparian vegetation is sometimes made in specific situations,

but statewide the policy has not been firmly applied to riparian zones.

The DFG has not initiated a vigorous statewide program to solicit land

donations of riparian corridors or wetlands. Nor has it sought to develop a

program of restoration of riparian vegetation, streams, and wetlands on

public lands. In the California desert, the DFG has not taken a strong

leadership role in protecting or restoring riparian systems. It has most

often facilitated the work of the BLM on public lands. With that agency’s

recent shift toward more intensive exploitation and transfer of stewardship

to allotees, the DFG’s desert conservation program will require new vPgor.

There is presently no policy mandating the priority care of desert riparian

systems despite the acute urgency due to development-caused damage.

Department of Forestry

The DF timber harvesting regulatory program is almost exclusively orient-

ed towards conifers. It has reported that only one percent of commercial

harvesting is of broad-leaf or hardwood species (which includes riparian

species). However, this figure is probably conservative and misleading since

the actual amount of cutting of these species in unregulated areas cannot be

DF operates under a variety of laws, some of which encouragedetermined.

riparian vegetation restoration through use of tax reductions in timber

preserve zones.

Provisions in the Administrative Code, in response to the Forest Prac-

tices Act of 1976, include vigorous standards for protecting streams from

logging activities (including prohibition on placing "slash" in waterways).

Wetlands receive little specific attention in the rules. However, present

stream and riparian protection regulations are not uniformly enforced, and

the amount of damage presently occurring because of incompletely regulated

timber harvest practices is extensive enough to have become the subject of

serious and widespread concern. The present stream and riparian protection

regulations are inadequate and in need of strengthening.    Harvest of too

large a percentage of timber in the riparian zone, a too narrow streamside

protection zone, and the permitting of too many "exceptions" to the timber

harvest rules seriously compromise riparian protection in this program.

I
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Department of Health Service8

Regulations by this department illustrate the conflicting or competing

interests that must be considered in water-related resources management.

Thickets of streamside growth, especially blackberry tangles in urban areas,

can harbor rats and are therefore discouraged by the department.    It is

especially concerned with wetlands restoration and has several sets of

mosquito control guidelines which must be incorporated into project designs.

guidelines may or may impacts uponThese not have significant adverse wetland

systems, depending on the way they are applied.

Department of Parks and Recreation

The DPR can classify wetlands, streams, and riparian forests within the

park system as "natural preserves", thereby prohibiting development of park-

ing lots, campgrounds, and other intensive uses. This designation has not

been used extensively.

Recent legislation directs the DPR to permit livestock grazing on state

lands. This unfortunate decision is threatening to riparianpark extremely

vegetation and is a retrogressive move that undermines the ecological inte-

grity of important state park resources. It is interesting to note that this

grazing-within-parks legislation was prompted by former owners of riparian

lands, near Weott, Humboldt County, which had been purchased for inclusion

into the Humboldt Redwoods State Park. These former landowners prevailed

successfully upon local legislators for legislation permitting livestock graz-

ing and other agricultural practices on parklands.

Section 5069.1 of the California Public Resources Code (PRC) instructs

the DPR to make available for agricultural all real propertypurposes

acquired for a state park system unit if the land had been used for agricul-

tural purposes within the 24 months immediately preceding acquisition. This

rule applies unless the Director of Parks and Recreation finds that use of

the real property for agricultural purposes would be inconsistent with the
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Iultimate use of the real property as a unit, or part of a unit, of the state           ~I

park system.

It is ironic that this obviously special interest legislation did not             I

benefit those that promoted it. Reversion clauses in Humboldt County land

donations made by Save-the-Redwoods League and other donors to the state pre-            1

cluded non-park uses of the transferred lands. The law has nonetheless intro-           ~

duced a destructive and non-conforming use into state park management state-

wide. It seems extraordinary that our state should be so poor in spirit that             I

we would turn grazing animals loose in our natural plant and wildlife sanc-

tuaries for the few dollars it may return to a special interest group. The             I

additional irony is that a human park visitor would be subject to arrest and

criminal prosecution for picking even a fraction of the native vegetation             I

consumed daily by a single head of livestock.

The present practice of siting recreational facilities such as improved             ¯

campgrounds in the riparian zone, while not mandated by either legislation or

formal policy, is also adversely affecting riparian systems on state park

lands. The dilemma is that riparian zones are often the most attractive             I

sites for campgrounds. Indeed, the beauty of the riparian zone is often the

major attraction for park visitors. The slowly developing trend, presently             I

without firm policy support, of placing structures and camping areas outside,

yet conveniently adjacent to fragile riparian systems, would, if formalized,              I

improve riparian protections.

Department of Water Resources                                           I

The DWR has in recent years increased its policy support for preserva-

tion of riparian vegetation and instream retention of water (see "Policies             I

and Goals for California Water Management for the Next 20 Years", public ....

review draft of Bulletin 4, September 1981, published with the SWRCB). How-             I

ever, riparian vegetation policies have not always affected the day-to-day           -~.~

operations of the department. Specifically, regulations for DWR’s own Main-             I

tenance Areas, which include some 300 miles of waterways, lack provisions to

ensure more sophisticated, selective treatments, including "integrated pest

management" (IPM) techniques, where possible. Studies which might lead to             I

!
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the implementing of IPM techniques have been underway for several years,

hence the stage is set for their incorporation into DWR practices.

An important start toward stream resource protection and management was

made by the Instream Use Unit, Division of Planning. This was the first in-

house effort to bring to DWR modern concepts of stream resource ecology, non-

structural and multiple use. Its Urban Streams Program hasmanagement, pro-

vided welcome technical guidance to communities wishing to protect or restore

their urban streams. Its recently prepared Bulletin 215: California Stream

Resources, was a significant attempt at defining the scope, values, and

management needs of both the aquatic and riparian parts of stream resour-

ces.

Regrettably, funding and staff for that program have recently been ter-

minated, and Bulletin 215 remains unprinted and undistributed. As that

single program has the greatest potential for riparian conservation and

of DWR strengthening it, mandating its statewidemanagement any program,

application, and developing public awareness of its existence and local

applicability would be very productive.

The DWR is further constrained by restrictive standards required by the

U.S. Army Corps of Engineers for what are called "project levees" (where

federal funds have been used). There is a concensus within the department

that on some reaches these levees can safely retain more riparian vegetation

than presently allowed, and that both recreational and ecological values

could be enhanced--without jeopardy to flood protections--by more innovative

levee design. For example, the inner levee face could be constructed with a

flat area above summer low water level, so fishermen and others would have

level ground for their activities, rather than having to clamber over and

perch on a steeply inclined, rock riprapped bank.

Office of Planning and Research

The Office of Planning and Research (OPR) did not recognize the exist-

ence of aquatic and riparian wetland resources within city limits in its

"Urban Strategy Report" of 1978 (the report is backed up by an executive

order to state agencies to implement it). Little attention to the management

of water-related resources is found in OPR’s "General Plan Guidelines"
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(1980). Detailed appendices for this document could assist local planners in

establishing policies and regulatory tools for protection of water bodies

from unnecessary fill and other alterations.

The Resources Agency

In September 1977, then-Secretary Huey Johnson released a useful inter-

nal policy on wetlands preservation (amended in July 1980). Without eleva-

tion into an executive order or legislation, the policy applied only to the

units of the agency. This wetland preservation policy has recently been

rescinded, and there is presently no clear wetland protection policy replac-

ing it. The conservation of water bodies and riparian vegetation has not yet

been addressed by an equivalent policy. As part of the Renewable Resources

of the Energy Resources Fund may be used for wetland and streamProgram, some

restoration (probably including planting of riparian vegetation).

State Coastal Conservancy

Since 1978, this agency has been preparing "Coastal Restoration and

Enhancement Projects" which include several wetlands, but which have not yet

emphasized streams .or riparian zones. Guidelines for Coastal Conservancy

wetland projects do not address the restoration of streamside vegetation for

wildlife habitat and erosion control. The Conservancy’s wetland program does

not require co-sponsoring local jurisdictions to guarantee that adequate

erosion controls (including the use of riparian vegetation zones) will be

established in the watershed to minimize sedimentation. This oversight could

erase public investments in wetlands in one wet winter. This agency has

recently taken a more active interest in the floodplain wetlands of north-

coast streams, where streambank erosion and other problems threaten both

aquatic and riparian life. Site-specific stabilization and restoration pro-

jects, undertaken cooperatively with the private landowners, are presently

being planned, and a few are already underway.

State Lands Commission

The Commission is the guardian of the Public Trust Doctrine, descussed

earlier in this section. This doctrine is receiving increasing attention by
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such agencies as the U.S. Fish and Wildlife Service (FWS) as a policy justifi-

cation for the reservation of instream water rights to protect both aquatic

and riparian life, and to preserve wetlands. The agency’s implementation of

its authority to manage sensitive state lands (essentially those that are

tidal) is generally good and provides opportunities for higher levels of

protection. Recently introduced legislation (SB 834-Neilson) would surrender

public trust rights of the state’s citizens to private property owners in the

Central Valley and Delta. This bill, if enacted, would abrogate the state’s

public trust responsibilities for over 1.7 million acres of present and

former floodplain wetlands, including portions of the Sacramento/ San Joaquin°

Delta, Colusa Basin, Yolo Bypass, Suisun Marsh, San Pablo Bay, and so forth.

While its immediate financial cost to the state is estimated at $170,000,

"value foregone" by this loss, to the public, of public trust values would

run into the billions of dollars over time. Long-term damage to the Public

Trust Doctrine would be enormous.

Re=lam~tion Board

The RB, which is part of the DWR, was created in response to hydraulic

mining during the Gold Rush. Massive amounts of sediment were flushed into

Central Valley rivers. The sediment silted in streambeds, changed water flow

patterns, disrupted navigation, and caused serious flooding problems. The

RB’s primary functions are: I) to establish "designated floodways"; and 2)

to control encroachments on "project levees" and into designated floodways.

In February, 1981 the RB adopted a riparian vegetation policy for designated

"areas of critical concern", but which exempts routine maintenance of levees

from the provisions of the policy. The riparian vegetation policy is an

important first step toward recognizing riparian values and protecting them

in the public interest. The RB’s permit program includes control of the

placement of fill in waterways, but its chief concern is limited to protec-

tion of the waterway’s flood-carrying capacity.
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"I
State Water Resources Control Board                                    ,[]

and the Regional Water Quality Control Boards

These agencies offer the state’s most effective resource-use regulation

program. The "208"-areawide-"nonpoint pollutant" control planning process          I

(from Section 208 of the federal Clean Water Act) did give some attention

(before federal funding ended) to the vital importance of vegetated stream-           I
I

banks for erosion control and filtration of sediment-carrying runoff, as well

as the value of wetlands for sediment and pollution filtration. However, the          I

program’s emphasis on these cost-effective natural tools was not enough to

stimulate a statewide trend toward their use as "best management practices."             ¯

Much more promising is the new SWRCB program for retaining instream          ~

waterflow as part of its water rights program. The regulations are now in

place and--if implemented carefully--they can be vitally important in protect-           I

ing the overall health of our streams. Instream beneficial use assessment

procedures were recently instituted for small hydro applicants. While the           I

concept is sound, and objective aquatic (instream) assessment methods have

been adopted, riparian assessment guidelines remain subjective, ambiguous,           I

and inadequate for establishing quantitative baselines for determining

changes subsequent to project completion, one of the criteria initially set           ¯

by the SWRCB for the assessment forms and methods,                                            o~

[]
Tahoe Regional Planning Agency                                        I

TRPA is the product of federal legislation and a bi-state compact. TRPA

is especially worthy of note because of the Stream Protection Zone (SPZ)          I

program under its jurisdiction. SPZs were originated by the California ver-

sion of the TRPA and by the SWRCB, as part of "Section 208" and water basin           I

plans. Their intent is to protect Lake Tahoe from further sedimentation and          "

nutrient enrichment by: a) restricting construction that destabilizes the

land surface, creating erosion; and b) controlling the use of materials and          ~I

facilities within the Tahoe basin which could flow or leach into the lake and

degrade water quality.                                                                                    ~II

I
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Wildlife Conservation Board

The Wildlife Conservation Board (WCB) has an active wetland and riparian

forest acquisition program that can include restoration of those areas.

STATE OF CALIFORNIA PROGRAMS AFFECTING

AQUATIC AND RIPARIAN WETLAND RESOURCES: SOME FINDINGS

Major findings regarding State of California programs are listed below.

I. California does not have comprehensive statewide policies or proces-

ses for the management of aquatic or riparian wetland resources.

2. DFG streambed alteration agreements are a relatively useful tool for

protecting many of the values of waterways. However, they lack adequate regu-

latory enforcement provisions. They are further limited by restricted juris-

diction for most riparian vegetation, by personnel limitations, and by fre-

quent, undetected violations.

3. The most effective California laws presently in place for the overall

protection and management of water-related resources are: a) the Coastal Act

(Public Resources Code Section 30000-30900); followed by b) the Bay Conserva-

tion and Development Commission Act (Government Code Sections 66600-66658);

c) the Suisun Marsh Act (Public Resources Code Sections 29000-29612); and d)

the Wild and Scenic Rivers Act (Public Resources Code Sections 5093.50-65).

Each, of course, only applies to a small part of the total wetland resource

base. The state has relied on these regional approaches to resource manage-

ment while failing to establish comprehensive statewide standards for re-

source use and conflict resolution.

4. California presently does not have a comprehensive nonstructural

floodplain management program. For instance, the Cobey-Alquist Floodplain

Management Act actually has a very limited application. Nonstructural flood-

plain management could offer the most logical and effective umbrella to encom-

pass the management of many water-related resources. However, new legisla-

tion is necessary for this to be possible.

5. The state does not have a legislated policy or program to regulate

riparian vegetation, except in the coastal zone (where the mandate is incom-

plete), Tahoe, and, to a degree, the San Bayfor Lake lesser in Francisco and

Suisun Marsh.
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6. The state does not have either adequate legislation or a well-

publicized program for seeking dedications or riparian and aquatic wetlands

from private landowners. Such donations may be volunteered if the state can

alleviate the typical landowner concerns over damages that result from

increased public access. For instance, the state could limit access to ripar-

ian zones and other wetlands because of the sensitivity of these resources

and the need to protect adjacent landowners.

7. In spite of efforts by the Sea Grant Program, DFG, the Coastal Com-

mission, and the Coastal Conservancy, there are still inadequate reference

materials and guidelines for West Coast wetlands management. Of equal or

even greater need are similar references and guidelines on stream management

and restoration. One remedy would be the development of management hand-

books, which could be patterned after the Erosion and Sediment Control

Guidelines (prepared by the High Sierra Resources Conservation and

Development Project, 1981) and the CDC "Soil and Erosion Control Handbook"

(Amimot o 1978).

Restoration and enhancement of water-related resources are receiving

increasing attention, and several relevant programs have been funded by the

state, including:    the State Coastal Conservancy’s resource enhancement/

restoration projects; the Resources Agency’s Renewable Resources Program; and

the Wildlife Conservation Board and DFG acquisition program, which can

include restoration work. Through these programs, public money is used to

repair damaged wetlands, streams, and other wildlife habitat. Yet present

statewide policies and regulations do not protect these resources from damage

in the first place. There is also inadequate control of accelerated (human-

caused) erosion which deposits earth in water bodies causing much the same

damage to streams and wetlands as intentionally placed fill.

In summary, the entire approach of the State of California to its water-

related resources at the present time can be described as piecemeal. Addres-

sing this requires thorough evaluation and refinement of all the related laws

and programs. Such an ambitious effort, of course, would require substantial

public and legislative support. This support is possible, but will require

that the DFG, DC, DWR, the SWRCB, and the Resources Agency facilitate a

higher level of involvement by constituency groups (of which there are many)
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and provide more extensive documentation for public education on the values

and management of those resources.

OVERVIEW OF LOCAL GOVERNMENT PLANS AND ORDINANCES

AFFECTING AQUATIC AND RIPARIAN WETLAND RESOURCES

Of the great variety of plans and ordinances reviewed at the local

government level, the most important for managing riparian/wetland resources

are:

I) stream conservation plans;

2) significant resource area inventories;

3) watercourse or stream conservation ordinances;

4) floodplain ordinances;

5) setback requirements.

Stream Conservation Plans

Local government interest in streams has largely been limited to flood

control projects. Conservation plans and have not been common, butprograms

there are several.

A notable example is Sacramento County’s Natural Streams Plan for

thirteen streams in the northeast section of the county. The plan’s purpose

is to "preserve the natural and recreational features of the streams and to

guide flood control projects and future development in the natural streams

area." One of the purposes of the plan is to:

Control floodplain uses such as fill, dumping, storage of mate-
rials, structures, buildings, and any other works which acting
alone or in combination with other existing or future uses will
cause damaging flood heights and velocities by obstructing, accel-
erating, or diverting flood flows.

The plan calls for the prohibition of fill in floodways. Regarding

vegetation, the plan states:
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The Public Works Department should modify its maintenance practices
to allow controlled amounts of vegetation to remain in natural
streams, commensurate with flood control, rodent control, and
public acceptance, to assist in the removal of nutrients, pollu-
tants, and silts by slowing down stream flows and assimilating some
of the nutrients and pollutants.

The plan also calls for the Public Works Department to conduct a vigor-

ous enforcement effort against illegal filling in floodplain areas by creat-

ing an enforcement program similar to the weed and refuse abatement program.

Illegal fill is to be removed and corrected at the property owner’s expense

with the power of collecting the enforcement cost through the real property

tax roll process.

As a result of the study, the County Board of Supervisors also passed on

1 May, 1980, a more general resolution calling for application of the plan’s

preservation concepts to all the county’s streams where feasible. Implementa-

tion has been, at best, uneven.

Another outstanding effort is the San Lorenzo River Watershed Management

Plan by Santa Cruz County, developed after the river was included by legisla-

tion in the state’s Protected Waterways Program. Two of the 18 goals are to:

I) prevent excessive erosion and sedimentation; and 2) preserve riparian

vegetation as a protective buffer for stream quality.

Probably the first major local plan for a river system in California was

the joint effort by local citizens, Sacramento City, and Sacramento County in

developing the American River Parkway. The plan emphasizes preservation and

recreational access.

Significant Resource Area Inventories

The identification of "significant" resource areas, with policies for

their protection, can be incorporated into the conservation/open space ele-

ments of a general plan or be placed in a separate document.

For example, the Tulare County General Plan includes these policies:

I) "Identify areas of unique value in their natural state."

2) "ISSUE:    Flora and fauna of this county include many valuable and

endangered species which need protection...

!
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A. The county and should adopt a policy of preservation of uniquecities

and endangered species through habitat protection...

D. Areas containing mineral seeps and springs, where such seeps and

springs appear to be vital to the continuation of wildlife in the

area, should be preserved with protective zoning..."

Los Angeles County has incorporated an inventory of 65 significant ecolo-

gical areas in its Conservation/Open Space Element (1979). Streams, riparian

vegetation areas, and marshes are included. However, it does not appear that

further steps have been taken to manage these areas.

The use of ordinances or some variation of the police power (e.g., see

Alameda County’s use of the specific plan to regulate areas of environmental

significance) is, of course, the key element. Inventories of areas can

accomplish much more if they are connected with CEQA and regulatory pro-

cesses.

Watercourse or Stream Protection Ordinances

The following counties have a watercourse (or lake shoreline) protection

ordinance of some type: Napa, Santa Cruz, Kings, Sacramento (for 14 streams

only), Shasta, Solano, Marin, and Lake.

Napa C~unty

The first such ordinance in California was enacted by Napa County. Its

Ordinance 447 (1973) has policy statements acknowledging the interrelation-

ships of flood hazard areas; public safety; public expenditures for flood

protection and emergency relief; riparian vegetation as a "valuable natural

resource;" and the need for preservation of rural qualities. The preserva-

tion of "riparian cover" is specifically declared as policy to: "preserve

fish and wildlife habitats " erosion of banks " "maintain"prevent; stream ;

cool water temperatures;" and "obtain the wise use, conservation, and protec-

tion of certain of the County’s woodland and wildlife resources according to

their natural capabilities."

The ordinance relies on a map on file in the office of the Engineer to

show which watercourses are included, and it states: "There shall be includ-

ed in the watercourse an area extending laterally outward fifty feet beyond
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the top of the banks on each side of such channel, except that..." a portion

of the Napa River shall have a 100-foot zone.

A permit is required for the following activities within a watercourse:

I) deposit or removal of material; 2) excavation; 3) construction or altera-

tion of structures; 4) planting or removal of any vegetation; and 5) altera-

Exceptions to the permit process are given in generaltion of embankments.

to any public agency, for public right-of-way work pursuant to other permits,

and to emergency work (which requires a follow-up permit to correct any

"impairments").    No application for a permit shall be approved when the

planning commission finds the proposed work will either "substantially impair

the water conveyance capacity of the water course or destroy a significant

amount of riparian cover."

Problems in this ordinance include the lack of restoration requirement.

However, more important is the absence of a specific directive to public

agencies, which are exempted from the permit process, to follow the intent of

the law. The undefined reference to removal of a "significant amount" of

cover leaves much room for incremental destruction of the resource outside of

the permit process. There has also been expressed the opinion of some Napa

County residents that the control of riparian vegetation clearing for farming

purposes has not been vigorous.

Santa Cruz County

The Santa Cruz County Riparian Corridor Protection Ordinance (1977) is

one of the better stream conservation ordinances in California. Its purpose

is:

...to preserve, protect, and restore riparian corridors for: protec-
tion of wildlife habitat; protection of water quality; protection
of aquatic habitat; protection of open-space, cultural, historical,
archeological and paleontological, and aesthetic values; transporta-
tion and storage of floodwater; prevention of erosion; and general
promotion of the public health, safety and welfare in Santa Cruz
County.
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I
I
I Development activities which are controlled include grading, clearing,

building, tree (over eight feet in height) removal, and deposition of refuse

I or debris.

The riparian corridor is defined as follows:

i I) an area extending 50 feet (measured horizontally) to each side of a

perennial stream, measured from the mean rainy season flowline;

2) an area extending 30 feet to each side of an intermittent stream;

I                 3) an area extending 30 feet from the high-water mark of a marsh or

natural body of standing water; or

I 4) designated riparian woodland land-cover the bound-area on maps~

ary defined as the outer limit of the occurrence of riparian vegetation.

I The ordinance requires that no person conduct development on a riparian

corridor unless it falls within an exemption category. Exemptions include:

i continuation of any pre-existing use; activities pursuant to a timber harvest

permit; and clearing for commercial agriculture over 20 feet from intermit-

tent streams. Other exceptions may be granted by the County Zoning Admini-

I          stration when there are special circumstances affecting the property; when an

exception is necessary for the proper design or function of an existing

I activity when it will not be detrimental to the "public welfare" or down-

stream and adjacent property; and when the exception is "in accordance with

I t he purpose of the Chapter" and the general plan. Conditions on the excemp-

tions may be required including:

i Maintenance of a protective strip of vegetation between the acti-
vity [and an adjacent] stream, marsh, or body of standing water.
The strip should have sufficient filter capacity to prevent signifi-
cant degradation of water quality, and sufficient width to provide

I value for wildlife habitat, as determined by the Zoning Administra-
tor.

I The ordinance has adequate enforcement tools, including the option for a

stop-work order by the planning director.

I          Kings County

Kings County has a Natural Resources and Conservation District Ordinance

I to manage watercourses, drainage basins,which is intended natural

sloughs.    Within this district the permitted uses are:    flood control
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channels; water pumping stations and reservoirs; irrigation ditches and

canals and ditch and canal rights-of-way; settling and water conservation

recharging basins; parkways; recreation areas; parks; playgrounds; incidental

and accessory structures; and signs, under certain controls. There is no

reference to the control of fill as alteration of the channel or to vegeta-

tion removal, and therefore the ordinance cannot be considered an effective

river management tool.

Sacramento County

The Sacramento County Natural Streams Combining Land Use Zone Ordinance

(1980) includes this statement of purpose:

The Natural Streams (NS) Combining Zone as shown on the Comprehen-
sive Zoning Plans shall be used to regulate property along the
designated Natural Streams within the unincorporated area of the
County to :

(a) Protect current and future occupants of land subject to
flooding from the physical damage of flooding.

(b) Protect property from flood losses and prevent non-compat-
ible development in floodprone areas.

(c) Protect and preserve the natural character and amenities
of the Natural Streams.

(d) Minimize the placement of fill in floodplain areas of the
Natural Streams.

(e) Protect and enhance the quality of water entering and
flowing within the Natural Streams.

(f) Preserve the recreation potential of the Natural Streams.

Almost any use which can occur in the zone is subject to a conditional

use permit. There is a prohibition of fill in the floodway and a limitation

of it in the floodplain. A permit shall not be issued unless the following

findings are made.

I) The project will not reduce the freeboard of existing structures

below one foot above the 100-yea~ water surface elevation.

2) The project protects and to the extent possible enhances the natural

amenities of the watercourse.

3) The project design does not preclude or foreclose future recreation/

open space potential along those streams which have adopted recreation trails

or other facilities.
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4) The project offers adequate provisions for maintenance of the stream-

side areas.

The ordinance addresses only 14 streams in the northeast part of the

county.

Articles 2 (235-10), 3 (235-20), and 8 (235-140) of Title II, Land-Use

Zones, also apply in part to riparian wetlands. However, they have not been

evaluated for adequacy of coverage. The recent persistent attempts by

private interests to promote marina construction in the floodplain riparian

zone of the American River raises questions as to the rigor of either design

or application of wetland protection ordinances.

Sha=ta County

The Shasta County provisions regarding the retention of riparian vegeta-

tion are part of its floodplain zoning ordinance (see infra). The only water-

courses are the Sacramento River and other State-declared "designated flood-

ways."

Solano County

In January 1980, Solano County adopted a Designated Watercoures Environ-

ment Area Ordinance as part of its overall Local Protection Program for the

Suisun Marsh. While it has apparently been applied primarily to the marsh

area, its language would permit any of the county’s streams to be so desig-

nated. The purpose of the ordinance is stated to be to:

Preserve water quality and riparian habitat; control erosion,
sedimentation and runoff; promote wise land use; prevent property
loss and damage due to flooding; protect the public health and
safety by minimizing danger due to flood and earthquake; and pro-
mote recreational opportunities.

The ordinance defines development to include: fill, deposition, excava-

tion or removal of any material; construction, reconstruction, or enlargement

of any structure, and any alteration of land or vegetation. Any of these

activities, other than named exceptions, are prohibited within a "strip" of

25 feet measured from the top of each bank. This zone can be extended to 150

feet by the Planning Director "wherever riparian habitat, potential erosion

problems or slopes in excess of 3:1 are determined to exist."
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Riparian habitat is defined to include "trees and woody plants over

three feet in height which are clearly dependent on the watercourse for their

continued existence." Such an arbitrary height criterion makes enforcement

of the law more difficult and allows clearing of low brush or replacement of

natural vegetation by lawns. Such activities displace ecologically and hydro-

logically valuable native riparian vegetation and are undesirable.

The ordinance also establishes principles and standards for development

which are intended to "insure that development and maintenance activities

(minimize) adverse effects upon the natural or existing topography and vegeta-

tion." Included are the following:

Riparian vegetation shall not be removed except when necessary to
meet public health and safety and flood control goals, or in connec-
tion with development and maintenance activities allowed... Removal
of riparian vegetation for these purposes shall be limited to the
minimum amount necessary.
Filling, grading, excavating or obstructing the bed or banks of the
stream channel shall be allowed only where no reasonable alterna-
tive is available.
Disturbed areas shall be revegetated by October 15, using indigen-
ous riparian species wherever practical...

Lake County

Similar to waterway ordinances in concept is the Lake County Clear Lake

Shoreline Ordinance (1976). The county’s situation is unique, in that it has

secured via state legislation a special trustee role, on behalf of the State

of California, over the lake’s submerged lands. The Public Trust is to be

protected by the county through, among other means, this ordinance which

establishes minimum standards for the construction, alteration, and mainten-

ance of structures along the shoreline. Fill is specifically regulated. A

permit can only be issued if the activity will not cause significant harm to:

water quality (including clarity, temperature, color, taste, and odor); the

shoreline and underlying land; fish, aquatic habitat, and fish spawning

grounds; natural beauty; and navigation, safety, or health. In addition, use

must not substantially interfere with public use of the lake’s waters or

underlying lands.
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I Floodplain Ordinances

Floodplain management ordinances are an important tool for local regula-

I t ion of the riparian zone. Not only can a good ordinance protect public

safety by limiting development in hazardous areas, it can also reduce public

i expenditures for relief from flood damages and retain agricultural uses in

these areas. The "floodplain," in its broad definition includes almost all

water-related resources (except for isolated springs, vernal pools, and fresh-

I            water marshes with water sources other than streams). Therefore, a comprehen-

sive local floodplain ordinance can be a major vehicle to manage development

I i n floodways, wetlands, streams, and riparian vegetation. Unfortunately,

few, if any, California ordinances are this comprehensive.

I Most ordinances are quite conservative. For instance, Yuba County has

adopted a typical floodplain zoning ordinance which includes this statement

i of purpose: "... the prevention of loss of life, minimization of property

damage, and the maintenance of satisfactory conveyance facilities of water-

ways through the prevention of encroachments by obstructions in the flood-

I            plain which may diminish the ability of the floodplain to carry overloads

during periods of flooding." The Sacramento County ordinance is somewhat

I similar.

This typical approach controls fill deposition but not the alteration of

I natural features. This is also the case in the Santa Barbara County Flood-

plain Ordinance (1981) which is for "areas of special flood hazard" (100-year

i flood areas). Controls are placed on uses which are dangerous to health,

safety, and property due to water or erosion hazards; on alteration of natur-

al floodplains, stream channels, and natural protective barriers; and on the

I             filling, grading, dredging, and other development which may increase flood

damage. There is no~ reference to the protection of vegetation. An earlier

I ordinance by the county (1979) also controls development along watercourses

to prevent damage from flooding both on the construction and on downstream

I properties. This law regulates dredging, filling, grading, and paving. The

zone of control is within 50 feet of the top of the bank of any watercourse

i
or within 200 feet from the top of the bank of four specified rivers. The

building official shall not approve a development unless it is found that it

will not significantly reduce the capacity of existing watercourses, realign

!
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streambeds, or otherwise adversely affect any other properties by increasing

stream velocities or depths. Vegetation removal is not controlled.

In 1981 Monterey County adopted an ordinance "establishing land use regu-

lations for the Carmel Valley flood plain" which prohibits development within

200 feet of the riverbanks or in the floodway or "riparian corridor" unless

it can be shown, via a "special permit", that there is "sufficient setback to

avoid erosion" and that the work will not be "visually incompatible with the

natural appearance of the river channel, banks, and riparian corridor." The

ordinance also only allows the placement of fill, riverbank protection, ripar-

ian vegetation removal, or channel modification with a permit.

One of the better floodplain ordinances (although for certain rivers

only) is found in Shasta County’s Designated Floodway (F-I) Zone District

(adopted 1977, amended January 1982). The ordinance defines those uses which

are appropriate in the flood hazard area (such as flood works, farming,

roads, recreational uses "not involving fill or excavation," erosion control

projects and habitat enhancement), and seeks "to minimize environmental

damage to riparian and aquatic habitats." The ordinance requires that before

any use permit can be issued, an applicant must enter into a streambed altera-

tion agreement with DFG. This is an excellent--and rare--effort to coordi-

nate state and local permit processes.

Finally, a key portion of this ordinance states:

No natural riparian vegetation, including vegetation naturally
occurring along a watercourse, but not including vegetation
declared by law a public nuisance, shall be removed from any por-
tion of this District adjacent to the Sacramento River or any
stream designated a floodway by the State Reclamation Board, except
by a federal or state agency, Shasta County or the Shasta County
Water Agency.

Setback Ordinances

A floodplain, waterway, or lake ordinance will often prohibit structures

from being constructed within a certain zone or "buffer" from the edge of the

waterbody. Such a requirement can also be established in other codes, fre-

quently for public safety reasons. For example, the Nevada County Land Use

and Development Code (1972) requires that lots having an average depth of 175

feet shall have a minimum setback of i00 feet measured from the "historical

8.32

C--055098
C-055098



I
I
I high water mark of lake, stream or flood plain." On lots less than 175any

feet in average depth, the minimum setback shall be one foot less than the

I .             100-foot setback for each one foot of lot depth less than 175 feet, except

that no setback shall be less than 25 feet. In all circumstances, a leach

field and/or septic tank necessitates a 100-foot setback. The ordinance

I              allows a variance procedure where "natural grade or existing lot depth pre-

sents a substantial hardship."

I This kind of regulation doesn’t usually include other environmental con-

siderations, such as the regulation of vegetation removal or fill placement,

I b ut it is at least a major portion of any floodplain/watershed/water quality

control program.

I                                OVERVIEW OF SPECIAL DISTRICT PROGRAMS AFFECTING

i .                                    AQUATIC AND RIPARIAN WETLAND RESOURCES
According to the 1979-80 report on special districts transactions by the

State Controller, there are 5,097 districts (not counting school districts)

I i n California. These districts fall into 55 categories and were created by

some 180 laws, of which about I00 addressed specific, singular districts.

I Districts are either of the "dependent" or the "independent" variety.

"Dependent" districts are run by the county or city policy board, while the

I
" independent" district elects its own board. As of June 1978, there were

2,132 districts run by boards of supervisors or city councils. In essence,

these districts are legal subdivisions of counties and cities and most have

I             been established to enable a jurisdiction to apply a specific tax to a single

area of benefit. The residents of this area then pay a tax over and above

I that paid the rest of the city The U.S. Bureau of Census callsby or county.

this kind of district a "county (or city) subordinance special taxing area."

l It is the independent special districts, electing their own boards, that

receive the most critical attention because of their autonomy. These dis-

i tricts are legal subdivisions of, and derive their powers directly from, the

state. They have been created primarily to perform public services either

not feasible or not cost-effective for cities and counties to perform. These

districts are most frequently (but not exclusively) found in suburban and

I
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rural areas. Most can issue bonds for revenue, conduct construction pro-

jects, and, occasionally, even enact ordinances.

The construction projects of independent districts with their own

elected board of directors (sometimes limited only to landowners, even if

they are absentee), have a high degree of autonomy and independence from both

state and local overview. State supervision of their conduct and projects is

limited to that exercised by the State Treasurer over bond proposals by irri-

gation districts and those districts with boards controlled by property

owners. For the latter, the Treasurer’s Office has the ability to certify

and deny bonds, but only for fiscal and economic conditions. There is no

overview of special district development projects based on whet~er they are

consistent with state or local land-use plans and environmental regulations.

Any development can damage stream and wetland resources.

It should also be noted that resource conservation districts, with their

composition, have more potential for soil and water resourceslandowner

management and restoration (but not regulation) than any other type of agency

in the state. A much greater effort should be made to broaden the districts’

concerns regarding the preservation and enhancement of natural streams and

aquatic and riparian wetlands.

In summary, concern for the activities of special districts’ effects on

water-related resources is based on their conduct of public development pro-

jects which are largely independent from local general plans and regulations

and state overview.

LOCAL GOVERNMENT PLANS AND ORDINANCES AFFECTING

AQUATIC AND RIPARIAN WETLAND RESOURCES: SOME FINDINGS

This review examined the plans and ordinances of 48 counties and sever-

al cities, gathered over a three-year period. The following types of local

government tools were found to have a role in managing water-related re-

sources, including aquatic and riparian wetlands.
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Plans

I. Special elements of county general plans

2. Specific stream conservation and restoration plans

3. Significant resource area inventories

Ordinance8

I. Use permits

2. Conservation/open space/resource management zoning districts

3. Watercourse, stream, and riparian protection ordinances

I 4 . Floodplain and set-back ordinances

5. Clearing and grading ordinances

6. Erosion control ordinances

7. Surface mining and reclamation ordinances

i 8. Design control ordinances

Integrated Plans and Regulations

I Io Planned unit developments

2. Specific plans

3. Subdivision ordinances

._                  4. Special planning area ordinances

I 5. Local coastal programs and local protection programs (e.g., Suisun

Marsh)

i Each of these tools has the potential for protecting water-related

resources within its area of influence, of ignoring them, or, as is usually

the case, of providing partial coverage. General plan policies are often

strongly in favor of resource conservation, but are to no effect until every

land- and water-use ordinance is amended and upgraded to include appropriate

provisions. The protracted completion of local coastal programs, as directed

__            by the Coastal Act of 1976, illustrates the complexity of bringing local

plans and ordinances into conformance with state-mandated policies for

sensitive resource area management. That the process has been so difficult

i
and controversial also reveals how inadequate were most of the local tools to

manage wetlands, streams, wildlife habitat, etc.

!
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If the State of California is to seek a higher level of protection and

management of water-related resources, it can do so not only by refining its

own legislation and programs, but also by directing and funding local govern-

ments (at least the counties) to do so. This is not to suggest that local

governments have totally failed to address these resource issues. Many have

initiated excellent programs. It is also important to keep in perspective

the relatively recent upsurge of public concern for natural resources and the

even more recent dwindling of public funds at all levels.

The pressure and need for land development and resource use is felt most

acutely at the local level, and any new regulatory initiatives are consistent-

ly met with vigorous opposition from much of the private sector. The demo-

cratic process of government does not always result in decisions favoring

long-term preservation of resources over their short-term exploitation. The

goal now is to make these leadership efforts available for adaptation by all

and to ensure that state and local policies, plans, and lawsjurisdictions

are consistent, clear, mutually reinforcing, and effective.

.I
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9. A RIPARIAN CONSERVATION PROGRAM FOR CALIFORNIA

THE NEED

Evidence of widespread overuse and continuing~loss of California’s rem-

nant riparian wetland resources, as documented in this report, is now very

clear. While the impacts on riparian systems vary with geographical region,

the overall pattern of damage remains the same. The reduction of acreage and

changes in types of riparian growth result in a continuing decline in wild-

life, fishery, and human-use values.

This damage occurs for three major reasons. First, riparian systems are

very widespread in distribution, even though individually they are usually

small in size. In wetter regions, riparian systems associated with streams

and other drainageways pass through most private and public lands, creating

many situations where many individual landholders each hold a small piece of

a much larger riparian system. The mosaic of uncoordinated land-use prac-

tices laid upon such systems results in cumulative impacts that degrade the

entire system.    Because of the wide geographical distribution of this

resource, it is not possible to treat it as we would a national or state

park, example, a large areafor setting aside for preservation.

A second underlying cause of damage is the attraction which riparian

systems have for both humans and domestic livestock. Humanity has always

preferred to settle in riparian zones. From an ecological perspective, we

may fairly be called a riparian species, for that is where we do best and

where we prefer to be. Even our lawns, gardens, parks, and city tree pro-

grams attempt to create a quasi-riparian setting. The soil moisture neces-

sary for a healthy lawn, for example, or for deciduous street trees is the

same as that found in the banks of perennial rivers. When the West was

settled, the first lands to be homesteaded and otherwise acquired were the

riparian bottomlands. We prefer to live and build, plow and plant, fence and

graze in the riparian zone.

Third, we have failed to treat riparian systems as a renewable natural

resource and to appreciate their critical importance in arid regions. We

have gone about our fifes’ activities on the banks of California’s rivers,

streams, washes, and oases where pioneers settled, with careless neglect. In
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a replay of historical life and land-use patterns, we are slowly destroying

the riparian resources of California just as did the world’s first recorded

civilization on what was then the lush, verdant, riparian zone floodplain of

the Tigris and Euphrates rivers. The cities of Ur and Babylon, the ancient

yet modern city of Baghdad, developed and prospered amongst the riparian

forests with their rich bottomland soils. These civilizations recorded their

own slow declines as the forests were reduced to deserts and the bottomlands

to salty sinks.    Today those rivers run brown and treeless through the

eroded, saline soil, floodplain bottomlands.

Apparently we have not learned from the Mesopotamian mistakes of 6,000

years ago. The productivity of nearly a million acres of California bottom-

lands is threatened by poor drainage and salinization. Soil erosion is as

bad as at any time in our history. Our state’s forests, fisheries, wildlife,

and rangelands are still in decline. We must be more aware of the problems

and their causes. In contrast to many other cultures which have risen, flour-

ished, then died back to poverty-ridden remnants, we believe we have the tech-

nical knowledge to resolve our resource problems. There is widespread and

growing interest in sustained yield resource management. Our universities

and management agencies have provided us with many useful tools for achieving

equilibrium with our environment, so that we may utilize, without destroying,

those resources upon which we depend.

A good working knowledge exists of techniques for non-destructive use of

our riparian wetland resources. We know how to restore damaged systems to

productivity. What we have not yet developed are: a) technical assistance,

educational, and outreach programs to send this knowledge and an awareness of

the values of the resource to the public; b) legislation, regulation, and

incentive programs for a statewide movement toward good riparian conserva-

tion; and c) an ongoing, statewide program to assure the steady advancement

of research, management, and conservation.    This chapter addresses these

needs and recommends specific actions toward a statewide riparian management

and conservation program.
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GOALS AND MAJOR PROGRAM ELEMENTS

The goals of the program are to:

i. .establish legislation to require riparian conservation by all rele-

vant state agencies;

2. offer a state program of technical assistance and encouragement to

local government;

3. teach the conservation of riparian systems at all academic le%els

statewide;

4. support riparian conservation advisory groups;

5. acquire special riparian areas or easements to retain them;

6. build a strong, continually updated information base on riparian

system distribution, condition, and condition trends, and make the

data widely available;~

7. provide tax relief and other economic incentives for private land-

owners to protect their riparian lands;

8. support sustained yield production of native riparian species in

mixed stands.

PROGRAI4DESIGN

Some of these major program elements are sharply focussed actions.

Others use or combine several elements to achieve their objectives. Still

others, like legislation, policy, and education, relate to many other ele-

ments throughout the state. Because of this, it is difficult to design an

action program based only on program elements.

Rather, it is proposed to design the program around specific identified

needs and opportunities. This permits funds, and other limitedpersonnel,

resources to be used on specific parts of the program with immediate as well

as long-term returns. Most are complex enough that several, sometimes many,

individuals and agencies will be involved to varying degrees. Specific staff

expertise (e.g., riparian restoration procedures; non-structural floodplain

management; environmental law) may be used on several program parts. Several

agencies may share expertise requirements on specific actions. The major

point is that the action be defined by clearly recognized needs and oppor-

tunities.
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SPECIFIC PROGRAM ACTION PROPOSALS

Impact of Recent Court Decisions

In 1979, the California Supreme Court ruled that there is a public trust

impressed on all "shorezones" bounding navigable inland waterways. Over

4,000 miles of California rivers and streams fall in this category. The

ruling stated that while the private landowner held title to a shorezone, no

private uses of that shorezone which would adversely affect the public trust

values of the shorezone were permissible.

There is an urgent need to:

I. evaluate how this decision affects the use of shorezone or riparian

lands;

2. determine those areas affected by the decision;

3. establish conservation programs to protect and restore the public

trust values of these areas; and

4. coordinate these activities with the State Lands Commission (SLC),

Department of Water Resources (DWR), and other agencies with active interests

in these lands.

Policies of the Reclamation Board

The State Reclamation Board (RB) has adopted a riparian vegetation

policy that affects all riparian vegetation within designated floodways.

This policy is designed to stop clearing and other activities which result in

adverse impacts on riparian vegetation which may in turn harm floodway func-

tion.

In some designated floodways domestic livestock grazing is allowed under

RB permit. This practice can be helpful in controlling the density of ripar-

ian vegetation. However, it can also disrupt normal regeneration patterns

for important riparian trees, shrubs, and groundcover. This is especially

serious where vegetation structure has already been modified through a

history of fire, livestock grazing, and/or wood cutting. In such cases, the

vegetation is often weak or lacking in species such as cottonwood and oak.

Continued livestock grazing following traditional practices removes these and

other important riparian plant species. There is a need to:
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I.    determine the public interest in protecting riparian vegetation

under this policy;

2. determine if the public interest is compatible with the grazing

program;

3. determine the area covered by the policy;

4. establish management and conservation programs to protect and enhance

riparian vegetation within designated floodways; and

5. evaluate the benefits and costs (both direct and indirect) of live-

stock grazing in designated floodways.

Management of Lands by the Department of Fish and Game

The Department of Fish and Game (DFG) has administrative control over a

number of riparian areas, through transferred or leased acquisitions from

SLC, the Wildlife Conservation Board (WCB), RB, and from other authorizations

and authorities. As in the case with shorezones and designated floodways,

DFG should undertake a specific program to:

I. determine the areas of riparian system at each site under its

administrative control;

2. determine the quantitative structure, floristics, condition, and

condition trend;

3. evaluate what kinds of riparian conservation programs are consistent

with other uses and the DFG administrative/management mandate;

4. design and carry out site-specific programs to protect and restore

the riparian values of these areas statewide; and

5. monitor these areas to assure that conservation is occurring.

Riparian/aquatic projects are presently in place or planned for a few of

these areas.    The effort should be enlarged into a technically sound

statewide program, implemented cooperatively with district DFG staff, local

entities, and such agencies as the SLC, resource conservation districts, and

Cooperative Extension Service.

Management of Federal Lands

Many federal agencies, including the U.S. Army Corps of Engineers (CE),

U.S. Bureau of Reclamation (BR), U.S. Bureau of Land Management (BLM), U.S.
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Forest Service (FS), branches of the Armed Forces, and others, guide or

administer the management of large land areas in California containing

significant riparian resources. All military bases are under executive order

to have environmental protection programs in place. All federal land manage-

ment agencies have organic acts and/or are under executive orders requiring

aquatic and riparian wetland resource protective management programs. Vir-

tually all are favorably disposed toward riparian conservation and restora-

tion projects on lands they administer, although there is very wide diversity

both in the technical quality and persistence of application of the programs.

For some federal installations and areas, riparian protection programs

of varying effectiveness are already in place.    For others, excessive

domestic livestock grazing, uncontrolled feral herbivore populations, dams

water diversions, and other land-use practices that damage riparianand

resources are taking place. Some threats to riparian systems on federal

lands are grave enough to justify immediate implementation of this program.

Vital riparian resources on federal lands in California must be protectively

managed.

The DFG, cooperatively with DWR and other interested state agencies,

should review its existing cooperative agreements with the administering

agencies of these lands and be sure consistent conservation programs for

riparian resources are included. At the same time, structure, condition, and

condition trend for the particular riparian resources should be determined by

quantitative inventory. Based on these findings and interagency consulta-

tions, cooperative programs should be developed to assure the long-term

conservation and, where necessary, the restoration of riparian resources on

these federal lands.

Riparian Areas on Private Lands

Many riparian zones are privately owned. Parts of these privately owned

riparian zones have been converted from riparian vegetation to cultivated

agriculture and other uses. Parts are still covered with native riparian

vegetation. With the steadily growing need for forest resources, including

fuelwood, biomass, hardwood lumber, veneer, and other products, and because

some riparian zones are subject to relatively frequent flooding that lowers
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agricultural productivity, a growing opportunity exists for sustained yield

riparian forests and woodlots. At present, sustained yield production fores-

try on riparian lands is just beginning. The trend should continue and grow,

especially if aided by technical support and other assistance from the state.

Several states are already converting bottomlands back to riparian forest

from cultivated agriculture. To help this trend produce a native community

of plants as opposed to exotic tree species, the Department of Forestry (DF)

should:

I. map those portions of private riparian zones that could produce a

profitable, sustained yield riparian forest;

2. jointly with the Department of Food and Agriculture (DFA), U.S. Soil

Conservation Service (SCS), Department of Conservation (DC), and DWR develop

and implement a program that includes: a) technical assistance; b) incen-

tives; c) native tree species propagation for replanting; and d) marketing

assistance. The goals of the program, in the present context, would be to

provide the necessary incentives to the private riparian landowner to: a)

retain existing riparian vegetation rather than converting to alternate

land use; b) restore altered riparian zones to a native riparian vegetation;

and c) facilitate economically productive use of the land while conserving

the riparian resource.

Define the Resource

The DFG should determine the public interest in riparian zone management

and recommend that the Resources Agency seek authority to:

I. adopt a set of definitions of the physical and biotic elements which

make the riparian zone; andup

2. develop and implement (through legislative authorization) a policy

governing administration and use of this definition statewide.

Inventory and Monitor Riparian Resource

To determine the distribution, vegetative structure, condition, and

condition trends of riparian wetlands, a statewide riparian wetland inventory

and monitoring program should be developed and implemented. Such an inven-

tory/monitoring program is an urgent first priority to determine:
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i. which riparian wetlands are adequately protected;

2. which areas need more protection;

3.    the existing vegetation structure and condition and the land-use

in effect; andpractices presently

4. trends of vegetation structure, condition, and land use over time.

The program would provide baseline inventory data for use in site-

specific management and conservation programs, and statewide, regional, and

local programs. Monitoring data would:

i. provide an assessment of the success of management programs; and

2. facilitate adjustment of programs.

Cooperate with Other State Agencies

The DFG, DWR, and possibly other state agencies may receive Energy and

Resources funds to purchase or protect riparian zones and their vegetation

from further losses.    The DFG should, cooperatively with other involved

agencies, take specific steps to assure that these funds for land acquisition

and/or conservation easement are not taken before the above recommendations

are completed. The concern is that riparian land purchases and conservation

easements will be obtained for lands which already have statutory, regula-

tory, or management program protections in place but not yet clearly defined.

Navigable waterway shorezones and designated floodways along the Sacra-

mento and other California rivers and streams include large areas of riparian

lands. Their present and potential riparian protections are significant and

extensive. Establishment of additional designated floodways is expected.

The BR is studying riparian conservation measures for the Sacramento River

and other river systems where its developments have had adverse impacts. The

CE is presently evaluating strategies for flood control and bank protection

on the Sacramento River, including the concept of reaches of "unconfined

river," which would require a broad band of riparian zone within which the

river would be allowed to meander. The development of sustained yield produc-

tion forests and woodlots on lands adjacent to the Sacramento River and in

other riverine floodplains throughout the state is a trend which DFG, DF,

DWR, and other state agencies should encourage. It is important that an

inventory of these riparian resources be made so that conservation strategies
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can be defined prior to the expenditure of large for either acquisitionsums

or conservation easement.

Pass Needed Laws

Legislation is needed:

I. to establish the public value of riparian wetlands and to require a

policy of statewide protection;

2. to provide amendments to the Forest Practice Act which requires DF

management of riparian forests, including application of the California

Forest Improvement Program (a forest restoration incentives now program

limited in practice to commercial, softwood species), and modification of the

timberland conversion regulation (14CAC 1102) to stop riparian vegetation

elimination;

3. to require a statewide riparian land inventory to monitor riparian

resource condition trends over time;

4. to direct all relevant state entities (DFG, DWR, DF, DFA, etc.) to

establish riparian wetland programs implementing I, 2, and 3 above in addi-

tion to their own department-specific management/conservation programs;

5. to establish riparian improvement incentives fora system program

private lands providing tax relief, technical assistance (e.g., application

of the California Forest Improvement Program, mentioned above), and marketing

assistance; and

6. to support these approaches with adequate funds.

A riparian land legislation development group, composed of knowledgeable

and interested government and private sector members should be convened under

the auspices of the DFG. This group would develop feasible draft legisla-

tion, obtain information from local, state, federal, and private entities,

and send reviewed draft materials to the legislature through state agencies

and legislative staff.

Start a Department of Fish and Game Riparian ProEram

’The need for leadership in riparian conservation within state government

is real. Irrespective of more comprehensive multi-department and legislative

activities, the DFG should establish its own riparian resources group which
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would recognize the importance of a statewide, coordinated program of ripar-

ian conservation.

This group would:

I. assess riparian resources throughout the state;

2. develop and implement conservation strategies for them; and

3. implement a continuing monitoring program to check on the effective-

ness of the actions proposed here.

Encourage Local Zoning to Protect Riparian Zones

An important opportunity for riparian conservation exists at the local

level. Counties are becoming more aware of the need for, and developing:

Io aquatic and riparian wetland protection ordinances;

2. master plan elements affecting watercourses;

3. floodplain management programs; and

4. special riparian-related projects such as greenbelts, riparian ease-

ments, and more integrated riparian system management plans.

In many cases technical assistance is needed. The state (especially

DFG, DF, and DWR) has the necessary technical expertise to provide such direc-

tion. A valuable but low-key program has until recently been underway in DWR

(urban streams restoration program). The DFG should implement a technical

assistance and public awareness development program to:

I. help local government and riparian interest groups complete riparian

conservation objectives; and

2. promote awareness of values, needs, and opportunities for riparian

conservation at the local level.

Background materials, such as county riparian protection ordinances and

floodplain management plans, could be provided. Public and private groups

wishing to establish local programs could be linked to similar groups else-

where in the state which are further advanced in similar program development.

Technical help in hydrology, vegetation ecology, fisheries, wildlife, non-

structural bank protection, and watercourse engineering could be provided.

At least 20 local programs have already been identified which could be

assisted, and many more are known to exist or be in early stages of develop-

ment.
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of Recent Public Trust DecisionsInterpret Impact

The California Supreme Court, in a recent decision upheld by the U.S.

Supreme Court on water rights for Mono Lake waters, has ruled that the state

cannot abandon its public trust obligation to protect the environment of

California’s waterways. This means that the State Water Resources Control

Board (SWRCB) water rights grants are not irrevocable, as many previously

assumed. Rather, such water rights grants must always be open to reconsidera-

tion in the interest of preserving public trust values and reducing harmful

environmental impacts. The court’s decision creates an assurance that the

values of water diversion shall be weighed against the environmental damage

caused by the diversion. While a decision may still be taken which "unavoid-

ably harms" the environment, those harms must be explicitly weighed in the

decision-making process. This decision has .special relevance to riparian

systems because of their dependence upon those waters.

The DFG should undertake a survey of water rights decisions of the

SWRCB, to evaluate which water rights allocations have had the most severely

damaging consequences to fish and wildlife species and their habitats, with

special reference to aquatic and riparian zones.    The list should be

developed and ranked according to the total overall destructive impact to

fish and wildlife resources of each allocation. For those which have been

most destructive, alternate allocations should be worked out which will

restore public trust values to acceptable levels. These allocations must

then be applied to the decision-making process through:

I. direct discussion with water allocation grantees;

2. participation in license renewal procedures; and/or

3. appeal to relevant authorities.

The goal of this action is to recover public trust values lost in water

allocation decisions.

Protect Desert Riparian Resources

The desert is experiencing rapidly increasing human-use pressures.

Becuase of their limited extent and special attractiveness in the desert

setting, riparian systems are being destructively overused. Competition for

the extremely limited water supplies of desert riparian systems for mining,
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industrial processing, agriculture, livestock and wildlife watering, and

domestic use ~eans little to none is left to maintain riparian systems.

Physical disruption and actual destruction of the systems themselves is

occurring because of development.    Feral animals trample and foul water

sources and damage riparian vegetation.    Outdoor recreation, with its

attendant ORV, fire, and visitor overuse damages, further contributes to the

destructive pressures.

The riparian resources of the California desert are under sufficiently

imminent threat that the state should assign the highest priority to the

problem. Specifically, the state should:

I. establish cooperatively with DWR, Department of Parks and Recrea-

tion, the National Park Service, BLM, FS, U.S. Fish and Wildlife Service,

Department of Defense and its desert military installations, and other desert

land-managing entities a Working Group on Desert Riparian Systems. This

group would gather site-specific data and determine problems.    It would

provide technical guidance and coordination in their solutions;

2. undertake cooperatively with the above agencies a quantitative base-

line inventory of all desert riparian systems;

3. as part of the statewide riparian conservation program, develop a

DFG California Desert Riparian Program. This program would integrate the

activities of DFG districts serving the California desert, develop long-term

working relationships with constituent interest groups, and provide technical

guidance and consultation for site-specific conservation and restoration

undertaken by volunteers and/or other government agencies;projects

5. begin a long-term education and public awareness development program

on the nature, values, and threats to desert wetlands, at both academic and

community levels.    Such a program could be a multi-agency, multi-group

program using the special educational and outreach capabilities of each parti-

cipant;

6. evaluate the body of legislation, policy, regulation, and management

practices now affecting human-use impacts on desert riparian systems. There

are many that can be improved to reduce human-use impact and enhance riparian

wetland protection. This evaluation will lead to the design of effective

legislation, policies, regulations, and management programs;
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7. advance exotic species removal programs. Existing programs should

be continued and augmented. Additional programs should be promoted and tech-

nical guidance provided as required.
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APPENDIX A

Plants

Alkalai mariposa Calochortus striatus
Amargosa nitrophila Nitrophila mohavensis
Ash Meadows gum plant Grindelia fraxino-pratensis
Bigleaf maple Acer macrophyllum
Black-banded rabbitbrush paniculatusChr~sothamnus
Blackberry Rubus ursinus
Black cottonwood Populus trichocarpa
Black oak Quercus kelloggii
Black walnut Juglans hindsii
Blue elderberry Sambucus sp.
Blue oak Quercus douglasii
Box elder Acer negundo
Buckwheat Eriogonum spp.
Buttonwillow (buttonbush) Cephalanthus occidentalis
Californza bay Umbellularia californica
California buckeye Aesculus californica
Californza ditaxis Ditaxis californica
California fan palm Washin~tonia filifera
California scalebroom Lepidospartum squamatus
California sycamore Platanus racemosa
California wild grape Vitis californica
Catclaw Acacia
Cheeseweed H~menoclea salsola
Coast live oak Quercus a~rifolia
Coast redwood Sequoia sempervirens
Coyote brush Baccharis pilularis consanguinea
Creek dogwood Cornus californica
Desert almond Prunus fasciculata
Desert-lavender H~_ptis emoryi
Desert willow Chilopsis linearis
Elderberry Sambucus caerulea

S. mexicana
Fig Ficus carica
Fish Slough milk-vetch Astragalus lentiginosus var.

piscinensis
Fremont cottonwood Populus fremontii
Hot Springs fimbristylis Fimbristylis ~padicea
Interior live oak Quercus wislizenii
Ironwood Olneya tesota
Knapp’s brickellia Brickellia knappiana
Los Animas colubrina Colubrina californica
Mountain Springs bush lupine Lupinus excubitus var. medius
Mugwort Artemisia douglasiana

A. suksdorfii
Mule fat ~accharis viminea
Oregon ash Fraxinus latifolia
Oregon oak Quercus garr~ana
Owens Valley checker mallow Sidalcea covillei
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Palo Verde                                    Cercidium floridum
Parish’s alkali grass                     Puccinellia parishii
Poison oak                                  Rhus diversiloba
Ponderosa pine                             Pinus ponderosa
Rabbitbrush                                 Chr~sothamnus sp.
Red alder                                     Alnus rubra                                                 []
Red Rock tarweed                            Hemizonia arida
Rose-mallow                                 Hibiscus californicus
Sagebrush                                   Artemisia tridentata                                   ¯
Salt cedar                                  Tamarix spp.
San Bernardino bird’s beak               Cord~lanthus eremicus bernardinus
Scrub oak                                   ~uercus dumosa
Sitka spruce                                Picea sitchensis
Smoketree                                   Dalea spinosa
Sodaville milk-vetch                      Astragalus lentiginosus var.

sesquimetralis
Spring-loving centaury                   Centaurium namophilum vat.

namophilum
Squaw baccharis (squaw waterweed)      Baccharis sergiloides                                  []
Tecopa bird’s beak                        Cordylanthus tecopensis
Toyon                                        Heteromeles arbutifolia
Tree tobacco                                 Nicotiana~lauca
Valley oak                                  Quercus lobata
White alder                                 Alnus rhombifolia
Wild rose                                    Rosa californica

!
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Amargosa vole                               Microtus californicus scirpensis
Arizona cave myotis (bat)               M~otis velifer velifer
Arizona myotis (bat)                       M_~otis occultus
Badger                                         Taxidea taxus
Beaver                                       Castor canadensis
Big brown bat                               Eptesicus fuscus
Black rat                                    Rattus rattus
Black-tailed hare                          Lepus californicus
Bobcat                                       Felis (Lynx) rufus
Brazilian free-tailed bat                 Tadarida brasiliensis
Broad-handed mole latimanus Scapanus
Brush rabbit                                >ylvilagus bachmani
Buena Vista Lake shrew                     Sorex ornatus relictus
California ground squirrel               Spermophilus beecheyi
California kangaroo rat                  ~ipodomys californicus
California myotis                          M~otis californicus
California vole                            Microtus californicus
Colorado River cotton rat                Sigmodon arizonae plenus
Coyote                                       Canis latrans
Deer mouse                                  Peromyscus maniculatus
Desert cottontail                         S~ivilasus audubonii
Dusky-footed woodrat                      Neotoma fuscipes
Feral house cat                            Felis catus
Fox squirrel                                Sciurus niser
Golden beaver                                Castor canadensis subauratus
Gray fox                                     Canis’(Urocyon) cinereoarsenteus
Gray squirrel                               Sciurus carolinensis
Heermann’s kangaroo rat                   Dipodom~s heermanni
Hoary bat                                      Lasiurus cinereus
House mouse                                   Mus musculus
Long-tailed weasel                         Mustela frenata
Mink                                          Mustela vison
Mountain lion                               Felis concolor
Mule deer/black-tailed deer              Odocoileus hemionus
Muskrat                                        Ondatra zibethicus
Northern flying squirrel                 Glaucomys sabrinus
Norway rat                                    Rattus norvegicus
Nutria                                          M~ocastor coypus
Oregon snowshoe hare                      Lepus americanus klamathensis
Ornate shrew                                    Sorex ornatus
Pallid bat                                     Antrozous pallidus
Point Arena mountain beaver             Aplodontia rufa nigra
Point Reyes mountain beaver              Aplodontia rufa phaea
Porcupine                                      Erethizon dorsatum
Raccoon                                        Procyon lotor
Red bat                                         Lasiurus borealis
Red fox                                        Canis (Vul~es) vulpes
Ringtail                                       Bassariscus astutus
Riparian brush rabbit                      Sylvilasus bachmani riparius
River otter                                     Lutra canadensis

A.3
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Salt marsh wandering shrew               Sorex va~rans halicoetes
San Bernardino dusky shrew               Sorex monticolus parvidens
San Joaquin pocket mouse                 Perognathus inornatus
San Joaquin Valley wood rat             Neotoma fuscipes riparia
Santa Catalina shrew                       Sorex willetti
Sierra Nevada mountain beaver           Aplodontia rufa californica
Sierra Nevada snowshoe hare             Lepus americanus tahoensis
Silver-haired bat                           Lasion~cteris noctiva~ans
Sonora beaver                               Castor canadensis repentinus
Southern California salt marsh shrew Sorex ornatus salicornicus
Southern marsh harvest mouse             Reithrodontom~s me~alotis
Southwestern pocket gopher               Thomom~s bottae
Spotted bat                                 Euderma maculatum
Striped skunk                               Mephitis mephitis
Suisun shrew                                  Sorex ornatus sinuosus
Townsend’s big-eared bat                 Plecotus townsendii
Virginia opossum                            Didelphis virginiana
Wapiti, elk                                 Cervus elaphus
Western gray squirrel                    Sciurus ~riseus
Western harvest mouse                      Reithrodontom~s me~alotis
Western mastiff bat                       Eumops perotis
Western pipistrelle                       Pipistrellus hesperus
Western spotted skunk                     Spilogale ~racilis
White-footed vole                          Arborimus albipes
Wild pig                                     Sus scrofa
Yuma mountain lion                          Felis concolor browni
Yuma myotis                                   Myotis ~umanensis

.!
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Birds

Aleutian Canada Goose                      Branta canadensis leucopareia
Arizona Bell’s Vireo                       Vireo bellii arizonae
Bald Eagle                                    Haliaeetus leucocephalus
Bank Swallow                                  Riparia riparia
Black Rail                                    Laterallus jamaicensis
Brown-crested Flycatcher                 Myiarchus tyrannulus
California Brown Pelican                  Pelecanus occidentalis

californicus
California Clapper Rail                   Rallus lon$irostris obsoletus
California Least Tern                      Sterna antillarum browni
California Yellow-billed Cuckoo        Coccyzus americanus occidentalis
Cooper’s Hawk                               Accipiter cooperii
Crissal Thrasher                            Toxostoma dorsale
Double-crested Cormorant                  Phalacrocorax auritus
Elf Owl                                        Micrathene whitneyi
Fulvous Whistling-duck                   Dendrocysna bicolor
Gila Woodpecker                              Melanerpes uropygialis
Gilded Northern Flicker                   Colaptes auratus mearnsi
Goshawk                                        Accipiter sentilis
Greater Sandhill Crane                     Grus canadensis tabida
Harlequin Duck                             Histrionicus histrionicus
Hepatic Tanager                            Piransa flava
Inyo Brown Towhee                           Pipilo fuscus eremophilus
Least Bell’s Vireo                          Vireo bellii pusillus
Least Bittern                               Ixobrychus exilis
Light-footed Clapper Rail                Rallus longirostris levipes
Long-eared Owl                               Asio otus
Mallard                                      Anas platyrhynchos
Marsh Hawk                                    Circus cyaneus
Northern Cardinal                           Cardinalis cardinalis
Osprey                                       Pandion haliaetus
Peregrine Falcon                            Falco peregrinus
Raven                                         CorvUs corax
Red-shouldered Hawk                       Buteo lineatus
Sharp-shinned Hawk                          Accipiter striatus
Snowy Plover                                  Charadrius alexandrinus
Sun.her Tanager                              Piranga rubra
Swainson’s Hawk                              Buteo swainsoni
Vermilion Flycatcher                       Pyrocephalus rubinus
White-faced Ibis                           Plesadis chihi
Willow Flycatcher                          Empidonax traillii
Yellow-breasted Chat                        Icteria virens
Yellow Rail                                   Coturnicops noveboracensis
Yuma Clapper Rail                           Rallus lon~irostris yumanensis
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Amphibians

Arboreal salamander                        Aneides lugubris
Black salamander                            Aneides flavipunctatus
Black toad                                  Bufo exsul
California newt                            Taricha torosa
California slender salamander           Batrachoseps attenuatus
California treefrog                       Hyla cadaverina
Cascades frog                               Rana cascadae
Clouded salamander                        Aneides ferreus
Colorado River toad                      Bufo alvarius
Couch’s spadefoot toad                     Sqaphiopus couchi
Del Norte salamander                       Plethodon elon~atus
Desert slender salamander                Batrachoseps aridus
Dunn’s salamander                           Plethodon dunni
Ensatina                                     Ensatina eschscholtzi
Foothill yellow-legged frog             Ranab__9_ylei
Great Plains toad                          Bufo co~natus
Inyo Mountains salamander                Batrachoseps campi                                    ¯
Leopard frog                                Rana pipiens
Limestone salamander                      H~dromantes brunus
Long-toed salamander                      Amb~stoma macrodact~lum                             ¯
Mountain yellow-legged frog             Rana muscosa
Mount Lyell salamander                   H~dromantes plat~cephalus
Northwestern salamander                   Amb~sto~ ~racile
Olympic salamander                        Rh~acotriton olympicus
Pacific giant salamander                 Dicamptodon ensatus
Pacific slender salamander               Batrachoseps pacificus
Pacific treefrog                           Hyla re~illa
Red-bellied newt                            Taricha rivularis
Red-legged frog                              Rana aurora
Red-spotted toad                           Buf~ punctatus
Rough-skinned newt                          Taricha ~ranulosa
San Sebastian leopard frog               Rana cf. pipiens
Shasta salamander                          H~dromantes shastae
Siskiyou Mountain salamander            Plethodon stormi                                      ¯
Southwestern toad                          Bufo microscaphus                                     ¯
Spotted frog                                Rana pretiosa
Tailed frog                                 Ascaphus truei                                         ¯
Tehachapi slender salamander             Batrachoseps stebbinsi
Western toad                                Bufo boreas
Woodhouse’s toad                           Bufo woodhousei
Yosemite toad                                Bufo canorus
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Reptiles

California lizard Anniellalegless pulchra
California mountain kingsnake Lampropeltis zonata
Checkered garter snake Thamnophis marcianus
Common garter snake Thamnophis sirtalis
Common kingsnake Lampropeltis getulus
Gilberts skink Eumeces ~ilberti
Gopher snake Pituophis melanoleucus
Long-tailed brush lizard Urosaurus ~raciosus
Night snake Hypsiglena planiceps
Northern alligator lizard Gerrhonotus coeruleus
Northwestern garter snake Thamnophis ordinoides
Panamint alligator lizard Gerrhonotus panamintinus
Racer Coluber constrictor
Ringneck snake Diadophis punctatus
Rubber boa Charina bottae
Sagebrush lizard Sceloporus ~raciosus
Sharp-tailed snake Contia tenius
Sonoran mud turtle Kinosternon sonoriense
Southern alligator lizard Gerrhonotus multicarinatus
Striped racer Masticophis lateralis
Western aquatic garter snake Thamnophis couchi
Western black-headed snake Tantilla planiceps
Western blind snake Leptotyphlops humilis
Western fence lizard Sceloporus occidentalis
Western pond turtle Cle~m~s marmorata
Western rattlesnake Crotalus viridis
Western skink Eumeces skiltonianus

garter Thamnophis elegansWestern terrestrial snake
Western whiptail lizard Cnemidophorus tigris

Fishes

Amargosa River pupfish Cyprinodon nevadensis amargosae
Bonytail chub Gila elegans
Colorado squawfish Pt~chosheilus lucius
Cottonball Marsh pupfish Cyprinodon milleri
Desert pupfish C~prinodon macularius
Lost River sucker Catostomus luxatus
Mojave chub Gila bicolor mohavensis
Nevada speckled dace Rinich~th~s osculus
Owens pupfish C~prinodon radiosus
Owens tui chub Gila bicolor sn~deri
Tecopa pupfish Cyprinodon nevadensis calidae
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I
APPENDIX B

I FEDERAL PROGRAMS AFFECTING AQUATIC AND RIPARIAN WETLAND RESOURCES1

The following is a summary and discussion of important federal laws and

I mechanisms that regulate or impact activities conducted in open water, and on
aquatic and riparian wetlands, and the actions required by the administering
agency or coordination agency.

I Rivers and Harbors Act

The Rivers and Harbors Act, passed March 3, 1899 (33 U.S.C. 401), is the

I basic act for controlling works or activities in navigable waters of the
United States as defined in 33 CFR 329. These are waters that are navigable
in the traditional sense. The Chief of Engineers and the Secretary of the

I Army must approve all plans and specifications for the placement of struc-
tures or other works, pursuant to Sections 9 and i0 of the Rivers and Harbors
Act of 1899.

I Section 9 of the Rivers and Harbors Act the construction ofprohibits
any dam, dike, bridge, or causeway across any navigable water of the United
States without: I) Congressional consent; and 2) approval of the plans by

I the Chief of Engineers and the Secretary of the Army. If the water area is
wholly within a single state, the structure may be built under authority of
the legislature of that state. The location, plans, and specifications or

I any modification must be approved by the Chief of Engineers and the Secretary
of the Army. The authority of the Secretary of the Army and the Chief of
Engineers with respect to bridges and causeways was transferred to the Secre-
tary of Transportation by the Department of Transportation Act of October 15,
1966 (49 U.C.S. i155g (6)(A)). A Department of the Army permit is still
required by Section 404 of the Clean Water Act for the discharge of. dredge or
fill material associated with the construction of bridges and causeways into

I waters of the United States.

Section i0 of the Rivers and Harbors Act prohibits the obstruction or

i
alteration of any navigable water of the United States. A Department of the
Army permit is needed to construct any structure on any navigable water of
the United States, to excavate or deposit material in such waters, or to do
any work affecting the course, location, condition, or physical capacity of

I such waters.

Section ii of the Rivers and Harbors Act authorizes the Secretary of the

I Army to establish harbor lines. No piers, wharves, bulkheads, or other works
may extend beyond these harbor lines, nor may deposits be made closer to the
channel without approval of the Secretary of the Army. Since May 27, 1970,
harbor lines have defined the offshore limits of structures and fills that

I impact navigation interests, of the permits for workon Department Army
shoreward of those lines must be obtained in accordance with Section i0 and,
if applicable, Section 404 of the Clean Water Act.

Prepared by Felix Smith, ~oS. Fish ~nd ~ildl~fe Service, Sacramento,

I Calif.

I                                                                       B.I
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Section 13 of the Rivers and Harbors Act provides that the Chief of
Engineers and the Secretary of the Army may permit the discharge of refuse or
material of any kind into navigable waters if anchorage and navigation will
not be adversely affected. Without a permit, such a discharge is prohibited.
The permit authority of the Secretary of the Army has been superseded by the
permit authority of the Administrator, Environmental Protection Agency (EPA),
and by the states under Section 402 and 405 of the Clean Water Act,
respectively (33 U.S.C. 1342 and 1345).

Throughout much of ~t~ h~story, the R~ers and N~rbors ~ct was adm~n[s-
tered as a development act, not as a resource protection or conservation act.

In the San Francisco Bay area, the Corps of Engineers (CE) does not
exercise the same jurisdiction that it does in the Sacramento/San Joaquin
Delta. The San Francisco District CE exercises jurisdiction over wetlands
that have been separated from the bay by a dike or other obstruction so long
as the area is a wetland or is in agricultural, pastoral, or salt pond use
and lies below the plane of what was historically the level of mean high
tide.

The Sacramento District CE does not exercise jurisdiction over Delta
islands unless the area is a wetland. A large area of land on Delta islands
lies below mean high water. Land use changes in this area are made without
CE review, even though the changes can result in the land being adversely
impacted, for example if levees break, as they often do even in normal or
average-year runoff.

Under the 1899 act, the District Engineer must subject a proposed pro-
ject to a "public interest review" having two aspects. The first includes a
review of such factors as economics, aesthetics, general environmental con-
cerns, historical values, fish and wildlife values, flood damage prevention,
water quality, etc. This evaluation allows for considerable discretion on
the part of the CE. The second component of the review is more restrictive
and requires that the proposed project be "water dependent" and that no
feasible alternate sites are available.

If a Section 404 permit is also needed, the CE must follow regulations
issued by the EPA as well as its own regulations. Since Zabel v. Tabb, 430
F. 2d 199, (5th Cir. 1970) cert denied, 401 U.S. 910 (1971), the CE has had
the authority to not issue a permit based on ecological reasons, even though
the activity would not interfere with navigation, flood control, or the
production of power.

Public notices advertise the proposed work. Comments are requested,
usually within 30 days of the public notice release, barring unusual circum-
stances. Permits are issued within 90 to 120 days.
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Clean Water Acts of 1972 and 1977
(PL 92-500 and PL 95-217)

The objective of these acts is to restore and maintain the chemical,
physical, and biological integrity of the nation’s waters. Some of the
national goals under these acts are listed below.

I. The discharge of pollutants into navigable waters will be eliminated
by 1985.

2. Whenever attainable, an interim goal of water quality which provides
for the protection and propagation of fish, shellfish, and wildlife and for
recreation in and on the water be achieved by July I, 1983.

3. The discharge of toxic pollutants be prohibited.

The Clean Water Acts reaffirm the responsibility and regulatory
authority of the CE and the EPA over the discharge of dredged and other fill
materials into the waters of the United States and adjacent wetlands. This
authority was established by the 1972 Federal Water Pollution Control Act,
court cases interpreting that act, and regulations of the CE and EPA. It
maintains intact, with minor variations, the administrative guidelines and
procedures that the EPA and CE have adopted to implement the 1972 act,
including the adoption of general permits for activities having minor
cumulative impacts on water and adjacent wetlands and not requiring an
individualized evaluation.    It adopts (with some modifications) the CE
exemptions to regulatory permit requirements for certain activities. It adds
a qualified exemption for federal projects specifically authorized by
Congress.

Waters of the United States, as used in the Clean Water Act, are defined
in 33 CFR 323. The definition includes more than the traditional navigable
waters of the United States and could be interpreted to be the entire aquatic
system and associated wetlands of the United States.

Section 401 of the Clean Water Act requires that any person desiring to
conduct any activity in waters of the United States which would result in any
discharge into such waters must local approval. This approval is neededget
prior to the application for a federal license or permit. Local approval is
given in the form of certification from the state in which the activity would
originate, that the discharge will comply with the aplicable effluent limita-
tions and water quality standards of the Clean Water Act.

Section 402 of the Clean Water Act provides that the Administrator of
the EPA shall prescibe the conditions under which discharges into navigable
waters can be permitted. EPA will not issue any discharge permits without
state certification provided for in Section 401 of the act. In California,
the State Water Resources Control Board administers the state discharge
program.

Section 404 of the Clean Water Act authorizes the Secretary of the Army,
acting through the Chief of Engineers, to issue permits, after notice and
opportunity for public hearings, for the discharge of dredged material or
placements of fill material into the waters of the United States at specified
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sites. The selection and use of disposal sites are in accordance with guide-
lines developed by the Administrator of the EPA in conjunction with the
Secretary of the Army. If these guidelines prohibit the selection or use of
a disposal site, the Chief of Engineers shall consider the economic impact of
such a prohibition on navigation or anchorage in reaching his decision. The
EPA Administrator maintains final veto authority and can prohibit or restrict
the use of any defined area as a disposal site whenever he determines, after
notice and opportunity for public hearings and consultation with the
Secretary of the Army, that the discharge of such materials would harm or
have unacceptable adverse effects on municipal water supplies, shellfish beds
and fishing areas, wildlife, or recreational areas.

A Section 404 permit is not required to dredge or otherwise remove
material from areas classed as waters of the United States, or to place struc-
tures therein unless the structure can be considered a fill.

Under Section 404, jurisdiction is exercised by the CE in a broader
manner to include wetlands regardless of whether they are above or below the
level of mean high water. The courts have emphasized that the functional
purpose of the Clean Water Act is to avoid and control water pollution no
matter where the source is located. However, to be a wetland for purposes of
Section 404, an area must support vegetation typical of areas periodically
inundated by water. Agricultural activities that do not result in runoff or
other direct discharge into navigable waters are not subject to a CE permit
requirement under Section 404. This is significant in the Sacramento
District of CE which covers the Delta and Sacramento and San Joaquin valleys.

The EPA regulations under Section 404 employ a significant presumption
which has the effect of making these regulations stronger than CE regula-
tions. Specifically, if a project is proposed in a wetland and does not
require access or proximity to the wetland to fulfill its basic function or

practicable alternatives that do not involve use of the wetlandpurpose,
sites are presumed to be available. This provision places the burden of
proof and justification upon applicants to show that other sites are not
available; often this is quite difficult. This burden must be satisfied
before a project in a wetland may be approved. Thus the applicant must prove
that the fill or placement of dredged material is necessary for the promotion
of water quality and is consistent with trust purposes and in the public
interest.

Section 404 requires a permit for any project involving the placement of
fill, earthen material, or dredge spoil in wetlands. The CE has authority to
issue general permits which cover a class of projects. The CE has issued
such a permit, applicable nationwide, which authorizes filling in wetlands
adjacent to smaller streams, if the discharge has only minimal adverse
environmental effects.

An area of concern affected by this general permit is the Lake Tahoe
basin. Wetlands are part of the stream environment zone. Many individual
fill projects violate water quality standards; all are in violation of fill-
ing in a stream environment zone. The cumulative impact of this filling will
result in the severe degradation or destruction of a stream environment.
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Unless this general permit authority for such riparian wetland areas is
voided, serious environmental damage will occur. All proposals for fill
within the wetland or stream environment zone should be viewed on a case-by-
case basis with the wetland dependency justification critical to permit
issuance.    In addition, state certification should be on a case-by-case
basis.

The Fish and Wildlife Coordination Act
(Act of March i0, 1934, 48 Stat. 4017 as amended, PL 85-624, August 12, 1958)

Congress had already stated as policy (the Fish and Wildlife Act of
1956) that fish, shellfish, and wildlife of the nation make aresources
material contribution to our national economy and food supply, as well as to
the health, recreation, and well-being of our citizens; that such resources
are a living, renewable form of national wealth capable of being maintained
and greatly increased with proper management, but equally capable of destruc-
tion if neglected or unwisely exploited; that such resources afford outdoor
recreation throughout the nation and provide employment, directly or indirect-
ly, to a substantial number of citizens; and that properly developed, such
fish and wildlife resources are capable of steadily increasing their valuable
contributions to the life of the nation. Continuing investigations and
reports on the abundance and biological requirements of fish and wildlife
resources are an integral part of this act.    The preceeding language of the
Congress is that of a trustee concerned about the nation’s wildlife heritage.

The Fish and Wildlife Coordination Act states that in order to recognize
the vital contribution of our wildlife resources to the nation, the increas-
ing public interest and significance of our wildlife heritage due to expan-
sion of our national economy, and other factors, wildlife conservation shall
receive equal consideration and be coordinated with other features of water
resource development through effectual and harmonious planning and develop-
ment. Section 2(a) states:

Whenever the waters of any stream or other body of water are pro-
posed or authorized to be impounded, diverted, the channel
deepened, or the stream or other body of water otherwise controlled
or modified for any purpose whatever, including navigation and
drainage, by any department or agency of the United States, or by
any public or private agency under Federal permit or license, such
department or agency first shall consult with the United States
Fish and Wildlife Service, Department of the Interior, and with the
head of the agency exercising administration over the wildlife
resources of the particular State wherein the impoundment, diver-
sion, or other control facility is to be constructed, with a view
to the conservation of wildlife resources by preventing loss or
damage to such resources as well as providing for the development
and improvement thereof in connection with such water resource
development.

In this consultation, riparian wetlands are considered extremely important.
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The purpose of this act was to incorporate fish and wildlife resource
conservation measures into federal land and water development projects,
plans, or water management activities to offset the adverse impacts to fish
and wildlife resources. The intent was to have fish and wildlife resources,
their uses, products, and recreational and/or economic opportunities
continued at substantial levels and the renewability of their support
ecosystem protected or promoted at the same time that water resources were
being developed. The idea was that such resources would receive a near equal
share of a project’s ability to improve the aquatic and wetland ecosystem,
and that the associated fish and wildlife resources conservation and
propagation would be equal to other purposes of the proposed project. The
National Marine Fisheries Service (NMFS) has an equal responsibility under
the Fish and Wildlife Coordination Act.    The director of the agency
exercising the administration of the wildlife resources of a state shares in
this responsibility; in California, it is the Director of the Department of
Fish and Game.

Memorandum of Agreement

The purpose of the Memorandum of Agreement (MOA) between the Secretary
of the Interior and the Secretary of the Army, dated March 24, 1980, is to
recognize that Section 404 of the Clean Water Act will impact programs and
actions of various federal agencies. The MOA was designed to ensure the
timely and constructive involvement, including consideration of the views, of
federal agencies in the Section 404 regulatory permit application process.
This would help protect the public interests involved; minimize duplication,
needless paperwork and delays in the processing of permit applications; and
assure that a decision is made on the application within 90 days of issuance
of the public notice. The intent of the MOA was to help achieve the objec-
tives of Section 404 of the Clean Water Act, Section I0 of the Rivers and
Harbors Act of 1899, and Section 103 of the Marine Protection Research and
Sanctuaries Act. It does not apply to Section 9 of the Rivers and Harbors
Act, to civil works projects of the CE, or to projects licensed under the
Federal Energy Resource Commission. In improving the coordination of federal
agencies administering the Clean Water Act, this MOA improves riparian system
protection.

The Fish and Wildlife Service (FWS) transmits the Department of Interior
response, including its findings, to the CE, and the CE takes such findings,
comments, or position into account during the permit review process.
Comments and findings regarding activities that Department of the Interior
agencies consider unreasonable would include those that affect fish and
wildlife resources, ecosystem renewability, pollution, recreation, scenic
values, environmental protection, and other similar items. The Solicitor of
the Department of the Interior, in a letter dated December 8, 1966 and sent
to a Mr. Henry Wright, outlined some uses or occupancies of navigable waters
that may be unreasonable:

Because they pollute, or because they offend our sense of aesthe-
tics of natural beauty, or because they interfere with the right of
the public to enjoy a natural resource of national significance, or
because they threaten in a harmful way to upset the ecological
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balance of nature, or simply--if you please--because to permit
occupancy would confer a valuable privilege without either neces-
sity thereof or a fair return to the public in whose name the
privilege would be bestowed. Stating that matter somewhat differ-
ently, it is the applicant who must establish that the public
interests will serve by bestowing this privilege.

The authority of the Department of the Interior is directed to the
prevention and elimination of unreasonable uses that would impact the waters
of the United States and associated resources which are held in trust.

Estuarine Protection Act

The declaration of policy for the Estuarine Protection Act (PL 90-454)
states that many estuaries in the United States are rich in a variety of
natural commercial and other resources including natural environmental|

beauty, and are of immediate and potential value to present and future genera-
tions of Americans. Estuarine areas often grade imperceptibly into riparian
zones. The purpose of this act is to provide a means to protect, conserve,
and restore estuaries in a manner that adequately and reasonably maintains a
balance between the national need for protecting and conserving natural
resources and natural beauty and the need to develop these estuaries to
further the growth and development of the nation.

Specific reference is made to estuaries as ecosystems or environments
that support fish and wildlife resources along with other uses, products, and
values. The act directs all federal agencies to consider estuarine renew-
ability and importance to commercial and industrial developments when plann-
ing for the use or development of their water and land resources. All
project plans and related reports affecting estuaries and associated
resources when submitted to the Congress shall contain a discussion by the
Secretary of the Interior on the effects of the project on such estuaries and

and the actions to such and naturalresources necessary protect areas
resources.

National Environmental Policy Act of 1969

The National Environmental Policy Act (NEPA) declares a national policy
to encourage productive and enjoyable harmony between man and his environ-
ment; to promote efforts which will prevent or eliminate damage to the
environment and biosphere and stimulate the health and welfare of man; to
which the understanding of the ecologial systems and natural resources impor-
tant to the nation contributes. Aquatic and riparian wetland resources are
appropriately protected by NEPA.

In order to carry out this policy, it is the continuing responsibility
of the federal government to use all practicable means consistent with other
essential considerations of national policy, to improve and coordinate
federal plans, functions, programs, and resources to the end that the nation
may :
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i) fulfill the responsibilities of each generation as trustee of the
environment of succeeding generations;

2) assure for all Americans safe, healthful, productive and aesthetical-
ly and culturally pleasing surroundings;

3) attain the widest range of beneficial uses of the environment without
degradation, risk to health or safety, or other undesirable and unintended
consequences;

4) preserve important historic, cultural, and natural aspects of our
national heritage, and maintain, wherever possible, an environment which
supports diversity and variety of individual choice;

5) achieve a balance between population and resource use which will
permit high standards of living and a wide sharing of life’s amenities; and

6) enhance the quality of renewable resources and approach the maximum
attainable recycling of depletable resources.

The Congress also recognized that each person should enjoy a healthful
environment and that each person has a responsibility to contribute to the
preservation and enhancement of the environment. Section i02(c) of the act
indicates that all agencies of the federal government shall:

...include in every recommendation or report on proposals for legis-
lation and other major federal actions significantly affecting the
quality of the human environment, a detailed statement by the
responsible official on
(I) the environmental impact of the proposed action,
(II) any adverse environmental effects which cannot be avoided
should the proposal be implemented,
(III) alternatives to the proposed action,
(IV) the relationship between local short-term uses of man’s
environment and the maintenance and enhancement of long-term produc-
tivity, and
(V) any irreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be imple-
mentedo

Each of these items is important and must be carefully considered for
any project. Of importance are the cumulative effects of various projects.
These actions or projects, while individually a small matter with seemingly
minor impact, can collectively, over a period of years, have a major impact
on limited resources.

Section 102 of the act further directs that "to the fullest extent
possible:"

(I) the policies, regulations, and public laws of the United States
shall be interpreted and administered in accordance with the
policies set forth in the Act, and (2) all agencies of the Federal
Government shall.., insure that presently unquantified environ-
mental amenities and values may be given appropriate consideration
in decision making along with economic and technical considera-
tions.
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In addition, the lead agency is supposed to make every effort to
disclose and discuss all major points of view on the environmental impacts of
the alternatives including the porposed action.

In essence, the environmental impact statement should be a full dis-
closure document of the anticipated impacts of a project or action, the
consequences of those impacts and recommendations to offset adverse impacts.

The Coastal Zone Management Act of 1972

This act is the result of intense public desire for the effective manage-
ment, beneficial use, protection, and development of the nation’s coastal
zone and its diverse natural, commercial, recreational, industrial, and
aesthetic resources. The living resources of this zone are ecologically
fragile but are of immediate and long-term value to the present and the
future of the nation. The coastal zone extends roughly to the crest of the
first ridges landward from the shore, and often includes aquatic and riparian
wetland.

The act declares that it is the national policy: a) to preserve, pro-
tect, develop, and where possible, to restore the living resources of the
coastal zone for this and succeeding generations; b) to encourage and assist
the states to effectively exercise their responsibility through the develop-
ment and implementation of management programs to achieve wise use of the
land and water resources of the coastal zone giving full consideration to
ecological, cultural, historic, and aesthetic values as well as to needs for
economic development, c) for all federal agencies engaged in programs affect-
ing the coastal zone to cooperate and participate with state and local govern-
ments and regional agencies to effect such plans and programs.

Section 307(c) of the Coastal zone Management Act of 1972, as amended
(16 U.S.C. 1456(c)), requires federal agencies conducting activities, includ-

development projects, directly affecting a zone complying state’s coastal to
to the maximum extent practicable with the approved state coastal zone manage-
ment program.

The act also requires any applicant for a federal permit to conduct an
activity affecting land or water uses in the state’s coastal zone, to furnish
certification from the state or regional commission that the proposed activ-
ity will comply with the state’s coastal zone management program before a
federal permit is issued. For example, no permit will be issued by the CE
until certification has been provided by the state that the proposed activity
complies with the accepted coastal zone management program. In addition, all
work by federal agencies should be, to the greatest extent possible,
consistent with approved coastal zone management plans.

The Wild and Scenic Rivers Act
(16 U.S.C. 1278 et seq.)

The act declares that certain selected rivers of the nation which, with
their immediate environments, possess outstandingly remarkable scenic, recrea-
tional, geologic, fish, wildlife, historic, cultural, or other similar values
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shall be preserved in free-flowing condition, and that they and their
immediate environments shall be protected for the benefit and enjoyment of
present and future generations. The Congress declared that the established
national policy of dam and other construction at appropriate sections of the
rivers of the United States needs to be complemented by a policy that would
preserve other selected rivers or sections of river in their free-flowing
condition to protect the water quality of such rivers and to fulfill other
vital national conservation purposes. Rivers can be designated as wild,
scenic, or recreational by Congress, by the legislature of the state in which
the river flows, or by the Department of the Interior upon application of the
governor of the state.

A provision of t~e act is that no department or agency of the United
States shall assist by loan, grant, license, or permit or otherwise in the
construction of any water resources project that would have a direct and
adverse effect on the values for which the river was established, as deter-
mined by the secretary charged with its administration. In addition, no
department or agency of the United States shall recommend authorization of a
grant or permit for any water resources project below or above a reach which
would unreasonably diminish the scenic, recreational, and fish and wildlife
values for which such river was established, or request appropriations to
begin construction of any such project, without advising the Secretary of the
Interior or the Secretary of Agriculture charged with the area’s administra-
tion in writing of its intention at least sixty days in advance of construc-
tion. The construction or permit must provide a report to the Congress in
writing at the time it makes its recommendation regarding the activity or
construction to be undertaken and how the project would be in conflict with
the purposes of the act, would affect the stream’s components and values, and
how these aspects are to be protected by the project.

The Endangered Species Act
(16 U.S.C. 1531 et seq.)

This act declares the intention of Congress to conserve threatened and
endangered species of fish, wildlife, and plants, and the ecosystem on which
these species depend because they are of aesthetic, ecological, educational,
historical, recreational, and scientific value to the nation and its people.
Programs are to be established to conserve such endangered and threatened
species and to provide for steps as appropriate to achieve the purposes of
the many treaties and conventions.

All federal departments and agencies must utilize their authorities to
further the purposes of the act by carrying out programs to conserve endan-
gered or threatened species.

Executive Order No. l1988--Floodplain Management

This executive order provides that federal agencies should not give
direct or indirect support of floodplain development whenever there is a
practicable alternative.    Floodplain maps have been prepared under or in
cooperation with the Department of Housing and Urban Development. Proper
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application of this executive order would substantially improve the chances
of riparian area re-establishment and restoration.

All agencies are required to take floodplain management into account
when formulating or evaluating water and land use plans and to evaluate the
flood hazards or other related factors in the regulation or programs adminis-
tered and issuance of any permits or licenses. Agencies are encouraged to
provide guidance to applicants and to evaluate the effect of their proposals
prior to submitting applications for federal licenses, permits, loans, or
grants. The Department of Housing and Urban Development is the lead agency.

Executive Order No. l1990--Protection of Wetlands

Federal agencies are directed to lead the nation by implementing good
examples of wetland management. The order directs federal agencies to avoid,
to the extent possible, the long- and short-term adverse impacts associated
with the destruction or modification of wetlands and to avoid direct and
indirect support of new construction in wetlands whenever there are practic-
able alternatives.

Each agency is to provide leadership and take action to minimize the
degradation, loss, or destruction of wetlands, and to preserve and enhance
the natural and beneficial values of wetlands in carrying out the agency’s
responsibilities.

Each agency should, in carrying out its activities, consider factors
relevant to a proposal’s effect on the survival and quality of the wetlands.
Among these factors are:

a) public health, safety, and welfare, including water supply, quality,
recharge and discharge, pollution, flood and storm hazards, and sediment and
erosion;

b) maintenance of natural systems, including conservation and long-term
productivity of existing flora and fauna, species and habitat diversity and
stability, hydrologic utility, fish, wildlife, timber, and food and fiber
resources; and

c) other uses of wetlands in the public interest, including recreation
in its broadest sense, scientific, and cultural uses.

Enforcement of this executive order is possible because federal permits
are required for dredge disposal and fill activities in wetland areas, under
Section 404 of the Clean Water Act.

The Federal Power Act of 1920
(16 U.S.C. 71a et seq.)

The act encourages the development of the nation’s hydro-electrical
capacity. It authorizes the Department of Energy (DOE) to issue licenses for
the construction, operation, and maintenance of dams, water conduits,
reservoirs, power houses, transmission lines, and other physical structures
of a hydro-power project.    If such structures will affect the navigable
capacity of any navigable waters of the United States (as defined in 16
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U.S.C. 796), the plans for the dam or other physical structures affecting
navigation must be approved by the Chief of Engineers and the Secretary of
the Army. The interests of navigation should be protected by recommenda-
tions to include appropriate provisions in the DOE license rather than the
issuance of a separate Department of the Army permit under 33 U.SoC. 401 et
seq. For other activities in navigable waters not constituting construction,
operation, and maintenance of physical structures licensed by the DOE under
the Federal Power Act of 1920, as amended, the provisions of 33 U.S.C. 401 et
seq. remain fully applicable. Proposed dams require the plcement of fill
material into waters of the United States. A Section 404 permit is needed to
construct the project and is usually processed in conjunction with the permit
issued by the Federal Energy Regulatory Commission. Provisions of the
Federal Power Act also provide for state recommendations for power license
terms, and riparian area protection can be provided at that point.

The National Historic Preservation Act of 1966
(16 U.S.C. 470)

This act created the Advisory Council on Historic Preservation to advise
the President and Congress on matters involving historic preservation. In
performing its function the Council is authorized to review and comment upon
activities licensed by the federal government which will have an effect upon
properties listed in the National Register of Historic Places, or eligible
for such listing. The concern of Congress for the preservation of signifi-
cant historical sites is also expressed in the Preservation of Historical and
Archeological Data Act of 1974 (16 U.S.C. 469 et seqo), which amends the act
of June 27, 1960. By this act, whenever a federal construction project or
federally licensed or permitted project, activity, or program alters any
terrain such that significant historical or archeological data is threatened,
the Secretary of the Interior may take action necessary to recover and pre-
serve the data prior to the commencement of the project. Occasionally his-
toric graves or exceptional plant associations can be protected under this
act.

Watershed Protection and Flood Prevention Act
(eL 566 )

Congress declared that the federal government should cooperate with the
states and their political subdivisions, such as soil and water conservation
districts, flood control districts, and other local public agencies, for the
purpose of preventing erosion, floodwater, and sediment damages in the water-
sheds of the nation’s rivers and streams and for further conservation,
development, utilization and disposal of water thereby helping to preserve
and protect the nation’s land and water resources. Activities include reser-
voir construction, stream channelization and modification, ditching and land
drainage, and other reclamation activities or works. Most of the impacts of
these projects have been at the expense of riparian systems.

PL 566 projects are under the leadership of a local sponsoring organiza-
tion with planning, technical assistance, and financial grants from the U.S.
Soil Conservation Service. Such projects are considered local projects and
as a result require appropriate Section 103 or 404 permits. Flood preven-
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tion costs are a I00 percent federal cost, while irrigation, drainage,
recreation, and fish and wildlife improvement are at 50 percent cost sharing.
States usually support such projects and can contribute to some project
activities.

Small Reclamation Projects Act of 1956
(PL 98)

The purpose of this act is to encourage state and local participation in
the development of projects under federal reclamation laws and to provide for
federal assistance in the development of similar projects in the 17 western
reclamation states by non-federal organizations. A variety of means exist to
protect riparian systems from these activities. If plans to supply irriga-
tion water involve a dam or other physical structures which could affect the
navigable capacity of any navigable waters, the CE must approve of such plans
and specifications. In addition, if the activity involves the discharge of
dredged or the placement of fill material in waters of the United States, a
Section 103 or Section 404 permit would apply. The governor of the state or
appropriate state agency reviews all such projects and, upon a finding that
the project is reasonable and feasible, passes on state support for such pro-
ject to the Secretary of the Interior and Water and Power Resources Service.

Emergency Watershed Protection
(Section 215, PL 516)

This program provides funds to help restore watersheds to the condition
they were in prior to a natural disaster. The primary efforts are aimed at
preventing erosion and retarding runoff. Types of emergency measures that
are eligible for assistance include opening watercourses where flow is dan-
gerously restricted; replacing or constructing protective diversions, dikes,
or jetties; and constructing emergency road stabilization measures, such as
water bars. The establishment of vegetative cover on denuded land; the
stabilization of streambanks with vegetative cover, riprap, cribbing, or
piling; and the installation of land stabilization measures are also eligible
for funds. Permanent or long-term measures, such as dams, channel modifica-
tion, and grade-stabilization structures, may be installed only if they are
the most expeditious way to safely obtain emergency protection.

The U.S. Forest Service administers the Section 216 funds for emergency
work national forest lands and inholdings within national forest boun-on

daries. The U.S. Soil Conservation Service administers Section 216 funds on
all lands outside of national forest boundaries, in cooperation with local
sponsors. In most cases the work is coordinated with federal, state, and
local agencies.

U.S. Army Corps of Engineers--Emergency Flood Control Work
(PL 84-99 )

This law gives the Chief of Engineers the authority and the funds to
conduct certain flood control activities which include repair or restoration
of any flood control works such as dikes, levees, riprap and bank protection
threatened or destroyed by flood. This includes strengthening, raising,
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extending, or other modification as may be necessary to maintain the adequacy
of the respective works. Coordination and support by the state is required.
Work along the Sacramento and San Joaquin rivers and their tributaries is
frequently conducted under this authority. Riparian resources are rarely
restored following emergency repair.

U.S. Army Corps of Englneers--Continuing Authority for Small Projects

Under Section 205 of the Flood Control Act of 1948 as amended, the CE
has the authority to plan and construct local flood protection projects.
Congressional approval for studies or construction is not necessary if the
~.~anning activity is underway within five years of a declared federal disas-
ter. According to the CE, Sacramento District, the Kern River Intertie is an
example of a small flood control project constructed under this authority.

.~    Section 208 of the Flood Control Act, as amended, authorizes the CE to
remove snags and other debris from river channels and to clear and straighten
channels in navigable streams and tributaries for the purposes of flood con-
trol. Coordination with the state is usually required.

Section 14 of the Flood Control Act of 1946, as amended, authorizes the
CE to prevent flood or erosion damage to highway bridges, highways, other
public works, and non-profit public facilities. Again, coordination with the
state is usually required.

Su~mary

The language of the Clean Water Acts (PL 92-500 and PL 95-217), the
Rivers and Harbors Act of 1899, the Fish and Wildlife Coordination Act of
March i0, 1934, as amended, the Fish and Wildlife Act of 1956, the National
Environmental Policy Act, and other acts is a collective expression by the
Congress that it recognizes its stewardship responsibilities. The Congress
in these acts makes clear that it fully intended to protect, preserve, and
manage the resources of the nation’s waters and adjacent lands for the well-
being of all the people in a manner similar to that of a trustee.

The Clean Water Acts provide federal and state governments with an oppor-
tunity to reaffirm their stewardship responsibilities and to support the
principles of the Public Trust Doctrine in the administration and management
of water and associated resources. This management is for the benefit of
present and future generations, to whom in the final analysis these resources
belong. In California the state has the obligation to protect and promote
the public trust and public uses of its water, the beds of such waters, and
adjacent lands in a manner consistent with, but not limited to, navigation,
fisheries, recreation, fish and wildlife enhancement, water quality and
quantity, and riparian and aquatic ecosystem maintenance and renewability.
The obligation of the state as trustee to protect and promote resources as
property held in trust is not only based upon the importance of water in
aquatic ecosystems, but upon the exhaustible and irreplaceable nature of this
complex resource and ecosystem and its fundamental importance to our society
and to our total environment. The federal government has similar responsibil-
ities.
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The implementation of an aggressive state or federal Section 10/404
program is a logical step in restoring and maintaining the chemical, physi-
cal, and biological integrity of the nation’s waters, including the conserva-
tion of such waters and their respective channels or beds and vegetation for
the protection and propagation of fish and aquatic life, wildlife, recreation
purposes, and the withdrawal of water for public water supply.

The Section 404 program cannot be examined in isolation. The reduction
or abdication of stewardship responsibilities and obligations in any section
of the Clean Water Acts, e.g., 208, 402, 404, or Section I0 of the Rivers and
Harbors Act, could lead to the degradation or destruction of either one or
all of the of the nation’schemical, physical, biologicalor components
waters or wetlands. Habitat destruction is the ultimate environmental degra-
dation.

The various law~ and regulations to protect the physical, chemical, and
biological integrity of the nation’s waters recognize the importance of a
state/federal partnership. To be effective, the program must be a coopera-
tive effort. The overall intent of an agressive commenting and reporting
program is to protect the public or the public interest from ruin or degrada-
tion, to perrmit reasonable uses consistent with sound resource management
practices and to deny or severely restrict those uses or practices that are
harmful or undesirable uses of land, water, or the resources surrounding such
waters. The beneficiaries of such management are future generations of
Americans.
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